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A set of atmospheric surface, tower, rawinsonde, and aircraft measurements was 
made at the High Energy Laser Systems Test Facility area from 24 March through 
8 April 1977 in support of adaptive optics design for the Navy High Energy 
Laser Project Manager. These measurements consisted of optical turbulence, 
wind, water vapor, particulate size distribution, inversion height, air and 
soil surface temperature, and net radiation. Presented in this data report are 
Plots and selected tabular listings of the surface, tower, and rawinsonde data. 
The aircraft measurements 9% optical] turbulence are included in an appendix 


DD ons, 1473s common oF 1 moves 1s ossorete Y/0 vA 72 
SECURITY CLASSIFICATION OF THIS PAGE (Whed Dece Est 


SECURITY CLASSIFICATION OF THIS PAGE(When Dace Excereg) 


SECURITY CLASSIFICATION OF THIS PAGE(MPen Dete Eatered) 


*. 


Beg dt An fy FF AEE CRITE EET RES ein! 
we Fete, EE hag Pe ERs 5 be VED ret BEE FS gery ween 


@ 
4 
: 
2 


@ e = 


The authors wish to thank Adela Soto for her assistance in assembling 
these data and Bobby D. Hinds for his helpful suagestions during the 
preparation of this report. 


; PREFACE 
| we 
} 


ess 
jes : Ss 
ees 


Foye ee, Bw 


! 
< PEN OST IE TORENT EO NSTI OTe LOTT FETS 
me "ise a PIE FPLANA TATE Wane 5 
reed yarn cian sty te tba eedare nero 4 of irs De 


y 


Meg gcs 


f 
sey at Nass aust ead ne rar TM oe aad! 
ae I a : eerie ee ee | 


CONTENTS 
Page 
: PREFACE 1 
£ THTRODUCTION 3 
4 GEOLOGY/SOILS/VEGETATION 5 
3 SITES 5 
: | INSTRUMENTATION 5 
3] Turbulence . 12 
: 4 Inversion Height 12 
3 Particulate Size Distribution/Extinction Coefficient 12 
i SAMPLING FREQUENCY 13 
| DATA AVAILABILITY 13 
Ground Based 13 
Airborne 13 
DATA 13 
REFERENCES 22 
APPENDIX A 304 
APPENDIX B 448 
APPENDIX C 451 


APFENDIX D 454 


pe ibe. 


vane wae 
és 


ear ae 
igs 


INVRODUCTION 


Ge a iugy coc 


: fe ad at 
09 hah a vw ders Smeal merece wr sid ine 


Tarra 


re Oa 


In a letter dated 7 February 1977 the Naval Sea Systems Command (Captain 
Skoinick, Project Manager, High Energy Lasers) requested and subsequently 
funded a meteorological measurement program at the White Sands Missile 
Range (WSMR) to support adaptive optics design. The program would focus 
primarily on optical turbulence and would initially encompass an intensive 
ee: 2-week effort. In addition to turbulence, measurements would be made of 
= wind, temperature, reiative humidity, inversion heights, and particulate 
size distribution. 
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The initial 2-week period was scheduled for 24 March through 8 April ?:977 
a and involved a combination of aircraft, tower, rawinsonde, acoustic sounder, 
a and “surface" measurements/observations. The aircraft measurements were of 
E _ the atmospheric structure parameter measure of optica? turbulence; these 
EE * measurements were performed by the Wave Propagation Laboratory, Environ- 
= mental Research Laboratories, National Oceanic and Atmospheric Administra- 
tion (NOAA} and are covered in Appendix A. 


The remainder of the measurements/observations were conducted by the 
Atmospheric Sciences Laboratory and involved three sites: Laser Systems 
Test Center (LSTC), Apache Site, ead Arky Site (Fig. 1). 


At the LS?C, point measurements of optical turbulence, windspeed and 
direction, and temperature were made at approximately the 3 and 34m 
tower levels; and inversion height was monitored with an acoustic soundcr. 
In addition, measurements were made of water vapor, net radiation, and 
soil surface temperature and observations were made of cloud cover. 


At Apache Site (5.5 ka west of the LSTC) point measurements of optical 
turbulence, windspeed and direction, and temperature were made at approx- 
imately the 9 and 33 m tower levels. In addition, radic§ondes were re- 
leased from Apache Site and were scheduled to coincide with the NGAA tur- 
bulence flights. 


At Arky Site (2.6 ke sorthwest of the LSTC) point measurements were made 
of the particulate size distriouticn, reiative humidity, and windspeed. 
Extinction coefficients were computed for spherical particles for weve- 
lengths of 1.06, 3.8, and 10.6 micrometers fros the measured size distri- 
bution and published values of the complex refractive index. 


The purpose of this report is to present the basic data acquired during 
the 2 weeks. Following brief sections on geology/soils/vegetation, sites, 
instrumentation, sampling frequency, and data availability, the data are 
presented. The data are organized on a daily basis by site in graphical 
form, occasionally supplemented by tabular listings. Included in the 
daily summaries are synoptic and local weather summaries, data logs (ten- 
perature, moisture, clouds, remarks), plots of the atmospheric structure 
parameter (or optical turbulence, Ch)» exponentia! coefficient of the 


vertical variation of Ge temperature, vertical temperature difference, 
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Figure 1. Ground plane Projection of the HELSTF atmospheric wedge, 
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net radiation, windspeed and direction. inversion heights, rawinsonde 
data, and particulate extinction coefficient estimates for wavelengths 
of 1.06, 3.8, and 10.6 micrometers together with tabular listings of 
size distribution, extinction coefficient and mass loading. 


Analyses of these data will be covered in a future report. 


i GEOLOGY/SOILS/VEGETATION 


is located near the southwestern corner of the White Sands 
ument on the White Sands Missile Range in south-central 

ico. Geologically, the HELSTF area is situated along the western 
boundary of the Tularose Basin, a graben capped by bolson deposits (valley 
fill). Tilted fault block mountains with the upraised fault scarps rising 
more than 1000 m above the semidesert basin floor dip away from the valley 
on the west and east sides (San Andres and Sacramento Mountains, respec- 
tively). During Pleistocene times a lake covered a large part of the basin. 
Vestiges of the lake are still evident in the Lake Lucero playa located in 
the northwestern sector of the HELSTF area. The mantle of bolson deposits 
is of Cenozoic origin and consists largely of gypsum and quartz sand. 


The HELSTF area soils are indicated in Fig. 2. A description of the soil 
Mapping units and the associated vegetative groups is contained in Tables 

1 and 2. Lake Lucero is intermittently covered with water, a feature which 
is dependent upon precipitation over the surrounding area. 


SITES 


Ground-based measurements were taken at the sites identified as LSTC, 
Avache, and Arky in Fig. 1. Apache Site is located approximately 5.5 kn 
west of the LSTC and Arky Site about 2.6 km to the northwest. Latitude, 
longitude, and elevation for the three sites are specified in Table 3. 


INSTRUMENTATION 


The ground-based instrumentation used to measure optical turbuience, 
wind, water vapor, particulate size distribution, and ancillary elements 
are listed in Table 4. 


The tower-mounted instrumentation for optica! turbulence and wind were 
located on booms as indicated in Fig. 3. The positioning of the instru- 
mentation at a given ievel was selected so as toe minimize the effects of 
the towers themselves upon the measurements for the winds expected to occur 
during the 2-week period. Erroneous data and data influenced by the tower 
were eliminated from the final computer plots (see Appendix B). 
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Figure 2. 
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Be TABLE 3. DATA ACQUISITION SITES 


Elevation (m atove 
Site Latitude Longitude Mear, Sea Level 
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32°38" 196°17" 1210 
Apache 32°38" 196°24" 1206 
Arky 32°40" 166°20" 3206 
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Figure 3. Location of optical turbulence and wind probes on the LSTC 
and Apache Site reteorological towers. 
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Turbulence 


Optica? turbulence, which is characterized by the structure parameter Che 
can be quantified by measuring either optical effects or by measuring 
thermal fiuctuations in the atgosphere. Optical measurements are generally 
restricted to interpretation using a model. When several measurements are 
to be made at different altitudes, the thermal fluctuation approach is 
advantzgeous. Thermal fluctuation measurements, 2ithough indirect, are 
straightforward and are subject to reasonably direct calibration. The 
turbulence sensors and their calioration are discussed in Appendix C. 
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Inversion Height 
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The Aeroviroment 300 acoustic sounder data was reccrded on a strip chart. 
The strip chart was manually examined for inversion heights. Up to 
three inversion heights were identified: 


Top of the lowest inversion 
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Base of the second inversion 
Base uf the third inversion 


These inversion heights were measured at 15-minute intervals and the 
resultant data computer processed tc arrive at the inversion height plots. 
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Particu-ate Size Distribution/Extinction Coefficient 
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A Knollenberg single-particle light scattering counter was used to measure 
the size distribution of particulates at Arky Site. The advantage of using 
a light-scattering counter is that the measurement is done in situ in real- 
time with minimal disturbance to the particles during measurement. A serious 
shortcoming of the Knollenberg counter is that particle size can be inferred 
only from the actual measurement of the amount of light scattered into a 
certain (forward scattering) solid angle by single particles as they pass 
through a He-Ne laser beam. The amount of light scattered into this par- 
ticular solid angle depends not only on the particle size, but also on 

the complex index of refraction and shape of the individual particles. 

To infer the size distribution! used to estimate the extinction coeffi- 
cients, it is assumed that the particles have a complex refractive index 

of 1.55-0.005 i [1] at the wavelength of the He-Ne laser (0.6328 micro- 
meter). For a more detailed account of detector calibration, the reader 

is referred to Pinnick and Stenmark [2]. 
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lf: is noteworthy that seaming electron microscope measurezenis of the 
Size Gisiributtions of particles collected ~ simultaneous with the cower 
measurezents ~ onto filie®s corroborate the size distrifution inferred 
frax the particle coumter. 
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Extinction coefficients at 1.66, 3.8, and 10.6 micrometers were computed 

for each size distribution. The computaiion was based on Mie Theory, 
assumed spherical particles, and incorporated the complex indices of 
refraction tisted in Table 5. Size distributions and extinction coeffi- 
cients corresponding to mass loadings of less than 50yg a”? are not statis- 
tically significant. The noniinear size ranges and mean radius correspond- 
ing to the Knollenberg particle counter channel number are listed in Table 6. 


In support of the particulate size distribution measurements and extinction 
coefficient estimates, simultaneous measurements of windspeed and relative 
humidity were made. 


For the results presented here the particulates have been modeled with a 

polydispersioa of homogeneous spheres of uniform composition. However, 

analysis of dust filter samples nas revealed that the carticulates are 

multicomponent and have irregular shapes. A mote! for these effects is 

under development. In addition, a source strength model is to be devel- 

we for the soil-derived component taking into account sedimentation and 
iffusion. 


SAMPLING FREQUENCY 


The sampling frequencies of the various elements are listed in Table 7. 


DATA AVAILABILITY 
Ground Based 


Table 8 contains a susmary of the measurements/observations scheduled for 
each of the three sites. 


The actual availability of the data is susmarized in Tables 9, 10, and 11. 
Hazardous atmospheric conditions (generally high windspeeds and the atten- 


dant blowing dust and sand) and instrumentation difficulties account for 
most of the missing data, in particular on 28 and 29 March. 


Airborne 


The availability of data from the NOAA turbulence flights is summarized 
in Table 12. The actual data, as previously indicated, are reported in 


Appendix A. 


DATA 


The data are summarized, either graphically or in tabular form, on a 
eaily basis. Included in the summaries are: 
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TASLE 5. COMPLEX INDICES OF REFRACTION USED TO 
CALCULATE EXTINCTION COEFFICIENT 
Index of Wavelength 
Refraction ym Reference 
1.65-0.0050i 1.06 3 
1.47-0.00451 3.8 4 
1.70-0.3000i 10.6 5 


TABLE 6. SIZE RANGES AND MEAN RADIUS CORRESPONDING 
TO KNOLLENBERG PARTICLE COUNTER CHANNEL NUMBER 


Ractus Range Mean 22cius 
Channel Number ph es) 


1 0.32 - 0.89 0.63 
0.89 - 1.48 3.19 
1.48 - 2.11 1.8 
2.11 - 4.4 3.26 
4.4 - 5.5 4.95 
5.5 - 9.6 7.55 
9.6 - 10.6 10.1 
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10.6 - 24.7 7.7 


TABLE 7. SAMPLING FREQUEKCIES FOR THE ASL ATMOSPHERIC DATA 
24 March - 8 Asril 1977 


Element Sampiing Frequency 
Turbulence Anaicg RMS 10 seconds average ard arith- 


Wind 
LSTC and Apache 


Arky 


Moisture 
LSTC and Apache 


Arky 


Temperature 


Ket radiation 


Cloud observations 
Size distribution 
Inversien height 


Rawinsconde 


meticallly averaged over 15 minutes 


Gnce every 10 seconds and arithmetical ly 
averaged over i5 minutes 


Two second arithmetic average every 10- 
15 minutes 


Once every hour 
Once every 15 pinutes 


Once every iu scconds and arithmetically 
averaged over 15 minutes 


Qnce every 10 seconds and arithmetically 
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Once every hour 
Cusmulative over 10-i5 minutes 


Every 18 seconds 
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TABLE 8. SCHEDULED SITE MEASUREMENTS/OBSERVATIONS 


LSTe APACHE ARKY 


Optical turbulence! Optical turbulence} 


8m 9m 
34m 33 m 
Wind! Wind? Wind! 
8m On 
34 m 33 m 
Temperature! Temperature! 
an 9n 
348 33 m 
Particulate size distribution* 
Rawinsonde? 
Water vapor pressure Relative humidity! 


Net radiation? 
Cloud cover? 


Inversicn height! 
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TABLE 10. APACHE RADIOSONDE DATA AVAILABILITY 
(Release Numbers) 


Release Times (MST) 


Date D000 0500 200 800 
March 24 1 2 3 
25 4 5 6* 7 

26 8 9 10 1}** 
27 baal a= 12 13 
2 = ell aad al 
29 + 14*** 15 16 
30 7 18 19 20 
3i 21 22 23 24 
- April 7 25 26 27 28 
; 2 29 30 31 32 
3 3 33 34 35 36 
| 4 37 38 38 40 
3 5 41 42 43 44 
€ 45 46 47 48 
: 7 49 50 5] 52 
: 8 53 54 55 56 
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TABLE 11. ARXY PARTICULATE SIZE 
DISTRIBUTION DATA AVAILABILITY 
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Weather Summary 


0500 MST surface weather map and station weather 


cates 
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0500 MST 500-mb height contours 
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Holliewan AFB cloud, wind, visibility, temperature, and vapor 
pressure summary 
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CE at 9 and 4am 


Exponential coefficient refiecting altitude change of Ch 
between 9 and 34 m 


= Temperature and vapor pressure 

ay 
3 J Differential temperature (soil and 9 m, soil and 34 m) and 
4 net radiation 
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Windspeed and directicn at 8 and 34 m 
Apache 
Ce at 9 and 33 m 


Exponential coefficient reflecting altitude ch2ige of Ch 
between 9 and 33 m 


Temperature (air at 9 and 33 m) and vapor pressure 
Windspeed and direction at % ard 33 m 

Rawinsonde 
Temperature, vapor pressure, and wind with corresponding tabular 
listing for significant and mandatory levels up to 3600 m above 
ground level (AGL) 

Particulate 


Size distribution (tabular) 


Extinction coefficient estimates (graphical and tabular) 


Windspeed and relative humidity (graphical) 


ad 


(Additional size distribution data, extinction coefficient 
estimates, and windspeed and relative humidity data are 
available for 16, 17, 18, 19 and 23 Farch. 1:.e respective 
plots and tabular listings are included in Appendix D) 
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BF Weather Summary 
a ‘ 
mF ke 
. At i Date: 24 March 1977 
EOF 
# E Synoptic 
} ce i Surface: Deep surface low-pressure area over eastern Montana with second- 
aa ary low over Utah. Cold front extending from the low over east- 
Fi : ern Montana into southern California. 
3 : 500 “illibar: Upper air trough cff the west coast with short wave over 
" “Ss western Texas ard resultant northwesterly flow over 
“3 New Mexico. 
{ OE 
=e} 
3 4 Holloman AFB 
; Clouds: Mostly clear with scattered afternoon high clouds (cirrus). 
& Kind: Light and variable in the morning with 5-9 m sec-! southerly 
ae winds during the afternoon. 
= Visibility: Generally greater than 60 ka. 
Maximum texperature: 23.9°C Corresponding vapor pressure: 2.5 Torr 


Minimum temperature: 7.2°C Corresponding vapor pressure: 2.2 Torr 
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Figure 4a. Surface weather can for 24 March 1977 
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Figure 5. Diurnal variation of the atmospheric structure parameter, Ch 
at the LSIC for the 9 and 34 m tower levels, 24 March 1977. 
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Figure 6. Diurna: variation of the altitude change of Ci between the 
9 and 34 m levels. The expenential coefficient {a} for Ch (z) = 


z*k is plotted where z is the altitude and k is the 1m cz 
value, LSTC, 24 March 1977. 
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Figure 7. Diurnal variation of surface soil temperature, air tempera- 
tures at the 9 and 34 m tower levels, and vapor pressure at 
2 m level, LSTC, 24 March 1977. 
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Fiaure 8. Diurnal variation of the difference in temperature between 
soil surface and 9 m and soil surface and 34 m, and net radia- 
tion at the 1 m level, LSTC, 24 March 1977. 
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Figure 11. Diurnal variation of surface soil temperature, air tempera- 
tures at the 9 and 33 m tower levels, and vapor pressure at 
2 m level, Apache Site, 24 March 1977. 
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! Date: 25 March 1977 

/ ! Synoptic 

| 

z ¢ Surface: Deep surface low-pressure area over eastern North Dakota with 

E : cold front extending southwest to low over Colorado and thence 

:: southward to southwestern New Mexico. 

5 ; 

: 500 Millibar: Upper air cutoff low developed over west central California 

4 : with southwesterly flow over New Mexico. 

a 

4 

i 

i 

4 Holloman AFB 

3 

a Clouds: Increasing cloudiness with scattered middle (altostratus) and high 

3 {cirrus) clouds during the morning and scattered low (cumulus) and 

i middie clouds and overcast high clouds during the afternoon with 

EB cloud bases at 2000 n, 5500 m, and 7600 m AGL, respectively. 

1 

= Wind: Generally southerly at 5-8 m sec"! with gust to 13 m sec-! duriry 

= midafternoon. 

= Visibility: Generally greater than 60 kn. 

= 

a 

— 

Pe} 
Dal Maximum temperature: 23.3°C Corresponding vapor pressure: 2.2 Torr 

x 2 

Minimum terpereture: 9.4°C Corresponding vapor pressure: 1.7 Torr 
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Figure 16. Diurnal variation of the atmospheric structure parameter, Che 
at the LSTC for the S and 34 m tower levels, 25 March 1977. 
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a Fioure 17. Diurnal variation of the altitude change of Ci between the 9 
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Figure 18. Diurnal variation of surface soil temperature, air tempera- 
tures at the 9 and 34 m tower levels, and vapor pressure at 
2m level, LSTC, 25 March 1977. 
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Figure 19. Diurnal variation of the difference in temperature between 
soil surface and 9 m and soil surface and 34 m, and net 
radiation at the 1 m level, LSTC, 25 March 1977. 
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Figure 22. Diurnal variation of the atmospheric structure parameter, Che 
at the Apache Site for the 9 and 33 m tower levels, 25 March 1977. 
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Figure 23. Diurnai variation of the altitude change of Ci between the 9 
and 33 a levels. The exponentia? coefficient (a) for C3 {z) = 
z*k is piotted where z is the altitude and k is the 1] a Gi 
value, Apache Site, 25 March 1977. 
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Figure 24. Diurnal variation of surface soi! temperature, air tempera- 
tures at the 9 and 33 m tower levels, and vapor pressure at 
2 m level, Apache Site, 25 March 1977. 
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Figure 25. Diurnal variation of windspeed and wind direction at the 9 
and 33 m tower levels, Apache Site. 25 March 1977. 
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Figure 26. Diurnal variation of the particulate extinction coefficient 
for al -06 pm, A=3.8 pm and A=10.6 im for Arky Site, 25 March 1977. 
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Figure 27. Diurnal variation of windspeed and reiative humidity, 
Arky Site, 25 March 1977. 
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Weather Summary 
Date: 26 March 1977 
Synoptic 


Surface: Weak surface low-pressure area over northern New Mexico, with 
cold front extending southwest into Mexico, passed WSMR about 
1800 MST. 


500 Millibar: Upper air closed low over northern Baja moving slowly east 
with instability showers ahead of the low. Strong south- 
westerly flow over New Mexico in advance of the closed Tow. 


Holloman AFB 


Clouds: Mostly overcast. Ceilings as low as 850 m AGL with iayers above 
and occasional rain showers, blowing dust and blowing sand. A 
few thunderstorms were reported over the area during the late 
afternoon and early evening. 


Wind: Southeasterly 10 m sec-! becoming southwesterly 5 m sec-! by 1800 MST. 
Peak gust 16 m sec? out of the southeast shortly before 0800 MST. 


Visibility: Generally greater than 32 km, lowering to & km in rain showers 
and fog by 1900 MST, then improving to greater than 76 km for 
remainder of day. 
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Maximum temperature: 18.9°C Corresponding vapor pressure: 6.3 Torr 
& Minimum temperature: 6.7°C Corresponding vapor pressure: 6.1 Torr 
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Figure 29. Diurnal variation cf the atmospheric structure parameter, Che 
at the LSTC for tae 9 and 34 m tower levels, 26 March 1977. 
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Figure 30. Diurnal variation of surface soil temperature, air tesspers- 
tures at the S and 34 m tower leveis, and vapor pressure at 
2 m level, LSTO, 26 March 1977. 
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Figure 32. 
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Figure 35. 
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Weather Summary 
Date: 27 March 1977 
Synoptic 


Surface: Weak surface low-pressure area over northeast New Mexico and the 
panhandie of Texas with cold front extending soutmeard fron 
central Kansas thru Texas. 


500 Millibar: Upper air closed low weakening and moving eastward, Closed 
upper low center moved over El Paso, Texas at 1000-1100 MST 
with consequent shifting of winds over WSMR from southerly 
to northerly. 


Hollosan AFB 


Clouds: Mostly cloudy (cuswius) with occasional light drizzle and ceilings 
7500 m AGL. 


wind: Southeasterly 5 2 sec! until 1000 MST, scuthwesterly 4 m sec-? until 
1600 MST, and southeasterly 3 m sec-! for the remainder of the day. 
Peak gust west southwesterly 10 m sec~! shortly before 1300 MST. 


Visibility: Generally 40 km lowering to 16 km in light rain showers at 
1800 MST. 


Remarks: On the west side of the Tularosa Sasin, "A" Station reported 
sustained west nortnwesterly winds of 13-15 m sec~? with peak 
gusts in the 23-26 m sec-? range after 1700 MST. 


Maximum temperature: 16.6°C Corresponding vacor pressure: 5.2 Torr 


Minimum temperature: 3.9°C Correspondirg vapor pressure: 4.8 Torr 
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Figure 37. Diurnal variation of the atmospheric structure parameter, C4 
at the LSTC for the 9 and 34 m tower levels, 27 March 1977.° 
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Figure 38. Diurnal variation of surface soil temperature, air tempera- 
tures at the 9 and 34 m tower levels, and vapor pressure at 
2 m level, LSTC, 27 March 1977. 
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Figure 39. BDiurnc! variatio: of the difference in temperature between 
207] surface and 9 a and soi! surface and 34 m, and net radia- 
tien at the 1 m tevel, LSTC, 27 Harcn 1877, 
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Weather Summary 
Date: 28 March 1977 
Synoptic 


Surface: Low-pressure area over eastern Colorado and Kansas with cold 
front extending scuthwestward from eastern Colorado thru north- 
west New Mexico. 


560 Millibar: Closed low over Oklahoma and near cutoff iow over western 
Montana. General northwest winds over New Mexico. 


Holloman AFB 


Clouds: Scattered low (cumulus) and middle (altocumutus) clouds at 1800 m 
and 3000 m AGL, respectively. 


Wind: Generally westerly and southwesterly 10 a sec~? with peak gust of 
16 m sec! around noon. 


Visibility: Generally 50 km in the morning, 20 ka in the afternoon. 


Maximus tempereture: 18.3°C Corresponding vapor pressure: 3.9 torr 


Minimum temperature: 3.9°C Corresponding vapor pressure: 4.4 Torr 
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Figure 45. Diurnal variation of the particulate extinction coefficient 
for 1=1.06 wm, A=3.8 pm and 3=10.6 um for Arky Site, 28 March 1977. 
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Figure 46. Diurnal variation of windspeed and relative humitdity, 
Arky Site, 28 March 1977. 
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Weather Summary 
Date: 29 March 1977 
Synoptic 


Surface: Low-pressure zrea over eastern south Dakota and weak low over 
central New Mexico. 


500 Millibar: Closed low extending from southern Minnesota to northwestern 
Utah with strong southwesterly flow over New Mexico. 


Holloman AFB 
Clouds: Clear to few cumulus with bases at 1200 m AGL. 


Winc: Generally westerly tc scithwesterly 10-15 m sec~! with late 
morning gust to 19 m sec~!. 


Visibility: Generaily i6-40 km in the morring decreasing to 3 km in blow- 
ing dust and blowing sand by midafternoon. 


Maximum temperature: 16.7°C Corresponding vapor pressure: 3.7 Torr 
Minimums temperature: 5.6°C Corresponding vapor pressure: 2.7 Torr 
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Figure 48. Diurnal variation of the particulate extinction cvefficiant 


for A=1.06 pm, 2=3.8 ym and A=10.6 um for Arxy Site, 29 Marsh 1977. 
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Figure 49. Diurnal variation of windspeed and relative hunidity, 

Arky Site, 29 Merch 1977. 
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Weather Sussrary 
Date: 30 March 1977 
Synoptic 


Surface: Rapidly filling surface low-pressure area over eastern South Dakota. 
Weak surface pressure gracient over New Mexico. 


500 Millibar: Closed low pressure centers over eastern South Dakota and 
north-central California with interconnecting trough result- 
iag in strong southwesterly flow over New Mexico. 


Holloman AFB 
Clouds: Mostly clear to scattered (less than 0.3) high clouds (cirrus). 
Wind: Light and variable with a peak gust of 7 m sec-! out of the scuth. 


Visibility: Generally greater than 60 ka. 


Maximum temperature: 21.1°C Correspcnding vapor pressure: 2.8 Torr 
Minimum temperature: 1.7°C Corresponding vapor pressuve: 2.5 Torr 
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aq Figure 50a. Surface weathe> san for 30 arch 1977. 


Figure 50d. 500-nillibar heisht contours for 3 March 1977. 
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Figure 51. Diurnal variation of the atmospheric structure parameter, C2, 
at the LSTC for the 9 and 34 m tower levels, 30 March 1S77, 


107 


BUR KUR EN Re 


eg pg tee 
elt eae 
pada 


* 


a ig lati i 


af : 
ore . pas boa aiet 
bikes Sate ittten talaga aes 


ate 


BIEN Ee 


EXPONENTIAL COEFFICIENT 


LSTC 30 MAR 1977 


4 8 12 1€ 20 24 
HOURS (NST) 


Figure 52. Diurnal variation of the altitude change of Ch between the ° 


rs 


and 34 @ leveis. The exponential coefficient {a} for Cpiz} = 
2*k is plotted where z is the aititude and k is the is ce 
value, LSTC, 30 March 1977. 
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Figure 53. Diurrei variation of surface scil temperature, air tempera- 
tures at the 9 anc 34 m tower levels, and vapor sressure at 
2 m level, LSTC, 30 March 1977, 
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Figure 54, Diurnal variation of the difference in temperature between 
soil surface and 9 m and soil surface and 34 m, and net radia- 
tion at the 1 m level, LSTC, 30 March 1977. 
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Figure 57. Diurnal variation of the atmospheric structure parameter, Che 
at the Apache Site for the 9 and 33 m tower levels, 39 March 1977. 
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Figure 58. Diurnal variation of the altitude change of Ci between the 9 
and 33 m levels. The exncnential coefficient (a) for Cf(z) = 


z*k is plotted where z is the altitude and k is the 1 m C2 
value, Apache Site, 30 March 1977. 
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Figure 59, Diurna? variation of surface soil tezmerature, air tempera- 
tures at the 9 and 33 m tower levels, and vapor pressure at 
2m level, Apache Site, 30 March 1977. 
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Diurnal v2riation of the particulate extincticn coefficient 
for A=1.06 ym, 1=3.8 ym and 4=10.6 ym for Arky Site, 30 March 1977. 
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% Figure 62. Diurnal variation of windspeed and relative humidity, 
j Arky Site, 30 March 1977. 
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Weather Summary 
Date: 31 March 1977 
Synoptic 
Surface: Weak north-south pressure trough thru central Arizona. 


500 Millibar: Nertheast-southwest oriented trough thru central California 
weakening and moving east-southeast. Continued strong 
southwesterly fiow over New Mexico. 


Holicman AFB 


Clouds: Mostly clear to scattered low (cumulus) and high (cirrus) clouds 
with cumulus bases at 2C00 m ASL. 


Wind: Generally southerly at 5-8 m sec-! with a midafternoon peak gust 
of 15 m sec! from the south. 


Visibility: Generally greater than 16 ka. 


Maximum temperature: 24.4°C Corresponding vapor pressure: 3.0 Torr 


Minimum temperature: 4.4°C Corresponding vapor pressure: 3.3 Torr 
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Figure 64. Diurnai variation of the atmospheric structure parameter, Che 
at the LSTC for the 9 and 34 m tower levels, 31 March 1977. 
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Figure 65. Diurnal variation of the altitude change of Ch between the 9 
and 34 m levels. The exponential coefficient (a) for c(z) 


2k is plotted where z is the altitude and k is the 1 m oF 
vaiue, LSTC, 37 March 1977. 
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Figure 66. Diurnal variation of surface soil temperature, air tempera- 
tures at the 2 and 34 m tower levels, and vapor pressure at 
2 m level, LSTC, 31 March 1977. 
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Figure 67. bGiurnal variation of the difference in temperature between 
soil surface and 9 m and soi] surface and 34 m, and net radia- 
tion at the 1 m level, LSTC, 37 March 1977. 
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Figure 70. Diurnal variation of the atmospheric structure paramete r, Chis 
at the Apache Site for the 9 ard 33 m tower levels, 31 March 1977. 
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Figure 71. Diurnai variation of surface scil temperature, air tempera- 
tures at the 9 and 33 m tower leveis, and vapor pressure a’ 
2m level, Apache Site, 31 March 1977. 
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Figure 73. Diurnal variation of the particulate extinction coefficient 
for 4=1.06 ym, A=3.8 ym and A=1U0.6 wm for Arky Site, 31 March 1977, 
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Figure 74. Diurnal variation of windspeed and relative hunidity, 
Arky Site, 31 March 1977. 


142 


(Pee 
eRe 
st sie 1 Eaealaniiaigks |) Sbleaainn Pinan 


ers 
fe 

~ 

* 


“OVE lo-ek* to-uee ulezt® one 07° to~-0e° C096" Q)eet? Clets® suets® z2008° ao9 


“cos Vues * tc=6e* CQeet? cae cce «ce CCoete COatte Coat? teeter? cece? C64 
yes bu-9e° LU~08* Quezs® 0° ane uae 39=-96° Vu-gee eh a Sye“e? 22ek2° 009 
"aah to-Ga?t Hyer Cues t* vor cn Ve= Cae CCete’ werua® Voess? Weks? eCete° cS Ccseusye 
“ONE WUrks* $N-06° UUeogs® oo¢ yo* 20° VUews® PPIe S a toons? Suess? e20e22e° 399 095390590 
"GAs lG-us* icC-ta° Coe? coe cce Wee cee C-G0° wCege® Weet? WCese® eCeee?* CEH 00566360 
"Gas uma’. tu-k 6° u0ezs® go° one 8 Adews® Vyeus? Cvecse taecg? 202° 999 03538:60 
ech tc-Ce' =-asg? Gdeel? cor cece (ce CCoee® CCayye CesT? Teede?® occa? CCH COSCKhSEO 
Ts 73 bu-u09¢ fu-69" «ciOegg? ons Q2 to-do? Odent® Veut® Deve tuece® ry ig 999 Ons 
"Cc VenmGe¢ c~-26° Ldedt: uee cae cece? iC -$6° Werte? WCeet? tCeoee’ éceet?® «CS CCS 
“eke 80-96 ° SU-2¥* GUe2zt® ous 09° too? 6o~Gee Yoeus? V7094° Cdend® eoeoe° 039 «098 
"the bu-be° to-Cae 1C-bo® one cee ce CCette CCotte Weetye tueke® eCaat?® CCW CESK AO 
“Ke tumie® Su-ge* tu=99° 00° one 20° $9=96° t=to° VreNg? b2eGge° Caeete 929 O33530500 
“24 re WCeee® sO-fb° ¢cc° ¢cce «ce «ce Wee? CCoeh? WCeoe? éCone? ccs 
"tae tu=-92° t0-96 * b0-00° oo° 07° Joe vient? Td=8o° d'026° toetce C2eG3* 009 
"668 Ve-te* te-ca? =e? cae coe «ce Conte Wont? CCoud? WLebc® ccoat? CCS 
"962 tu-se° tu-GE * b0-ue* 0° ove bi~ver ti-ee? Cr=vee wreba® baece? couse 029 
"eon Varta’ ieee? coeds? coe coe be- a6" C-$o° CCott? Cfeea? a a coer? CCS 
"ode bu-ce* buKce? U=60° one 0° wor $7-9o° toa-sye Were? Soeud? edeuse 029 
ays tc~oK? tear? Looe ys cae cc* 1C-¢2° 16°406° Woye? WCeocye tLedde' cCaey' COG OCOSCE SEO 
"eee Ueto ® lU-Gn¢ uQedE° Qo° Qy° ty-ae° drenht? Veus® JeGgu’ brege? 220958 999 = 9IS9ESKO 
TT (b-se* bi 66° 10-C6* Gor cee ce tC-eh? CConte CCeed? Wuend? clogs? COE COSCESEC 
*oue L=68° bo-ce* bO-gue ys 97° 29° 2° Vie st? ecue bekE* Cloud? 029 923 om 
*eOb iC-Ge° tc dee iC-fo° coe «ce iW ce° th -Goe VWoode? Cloth? 14e6e° acest? CCS CC3C63 25 wy 
*"bue lO-a¢° ta~os ° 10-606° 0” 97° timo? tr-Un? t)-4e° Devnet 062" CreL te 799 093 Q 
"ike tcecs? (C-Cae caecie uce cece ce CCotre COedd? CCols? tueee? eCeut? CCS 60506220 
ene lu-te? tu-ge b0-66° ane u)° vge 6)-96° Cr-44° reuu' buevd’ c2eate 399) «O0sd¢E8e0 
*6ke be-fe? tomes? iC-do° coe cae vce Weegee Verto? SCalG? . theeee eCopt? COS OCsebsec 
"eck bont¢ee CuRmo6 * O0ed%" nae Q)° to-aee nr rents 62-86" DIET tseke? creel? O39 09899320 
"oud ilewae tease WO- ee tee ce cee «ce Verte? CCebb? Wuede? cuegy? ccs 
“Ut bO~-ke° bo-4t¢ udense 97° 0)¢ Sa-o€? bi-un? td-ur® 0G" 620G2° crouse 2949 
“lek ios icetae LGeel? cae cc? cce CCeott? COaat? (Cole? bueca® c(4ee° CCS 
°9eg su-0¢° bo-€6 ° uOett® 32° 20° aoe 99° VIeEEe 7019" baehe? e2e0e° 229 
"Hue Venoe’ icHase LOes® cae cc’ Wrecks Wewh? Cand? CCade® ys eeee? CCS 
"948 bo-v* tu-yne udegs* one o9° Cu-0G° th-go? Sd=49° LTT © a buede’ coete? 099 
ate Verda toons Guecls cee cce cee «ce Veegat CCotb? Voeare eceva? cc 
*Gue bu~bee to-on* Udeze® on° 90° ve Nrebt? td-to° Ireuu? tooce? a208s° 029 
"eos tC-as' ican? Looe? oe eae Wek? 1C-Se° 1CeG6° Coch? Veedd? eCete?® ccs 
"Gee lu-éee to~ge* UOege® 09° ane 39° MWe? Cd-bh® dee 9? Crewe? Crebd® 999 
Cle bE-Ge* tc-cae 10-60° co° coe «ce ic 4o° Weca? CColg? Weget aceese ccs 
we'd lU-cee bU-Gk * 6U~6e° one ga Joe C-0H? rete a9eng? ¥y00e° c2eo0° 999 
PD Ow St Sh OS 08 AO OO OF TH OD OF ON OD OF HE I Had Oe 6 OY OD Oe OD 9S SD TE ME GO ONE nN OD OE OD OF OS OD ONS OL Om OE OO OO OP Et Oe ON OD OF OE OG On ON OS OE Mt OW GE DON HU OE OS te os On Os Oe OF 8 GE GD Gem GD fmm Om Se WY OF Be BS OS FD OY OSD OF be Ot ED So OO SD EW DO 50 TUES wD aD Co > Gna SO tm OY Or BE OD mF OD me ov Wy wr tm OY OO wen Oe om Oe 
4238) 
Jusi Gab 
G°t ws Lan ” r § 6 ’ 4 4 J J1ewvS IJbbs 3990 


Geena) Oe errr rr) ee SOHN MN USA METAS CHEN NNN NHRD! 


ONZOVO) SH¥m tON 23g) MOPIONDANG VAAARbO 


PT tL eel te ee ee Ty pe ere ea 


tei C2205 Aner 
UNEQVOD s>¥e ONY SNULAONEL KA GQ9LV IND Wed MNOL EMME MLSIO ALIS Flv MILA 


ov Jieed 


eabne anes arn 


Ferd 1 \-S5rgpetec (UCP tian perkcorararRORURDENDTPovtpbnsPo> Sr P>- EPSP gt ORGRPTUPTLY | ONICTE EDD EASTSCPSETT Pind? AW REY alenrTeMigr SBE? POTENT RA 


Lets: : 

2 fet - 7 eit b ye iad fal Yi 

: eed Be Cony! BS FEBS ta Na hae Mele) ah er 
- é 


e 


; *tus cUuHGLe 20-6 tUegye oo° u BI—yVEe° 99° Td=-s6° 29060° 25068" ODewo® 039 OOSIESES 
; aut Ve-2t' cnet? 40-e1° oo° C' Sm 5 1 +46° cc’ Cees? CCebe? Cost? COG CESK ZSKS 
"on cUmSee cu-99° bu-gs° one an° 09° 90° T2-06° 0¢ebs* Joens? toect® 099 ODSITCEE 
*t<¢ 2L-hb ° ec Sse (G-¢ T° coe cee cee cce W-bTe CCole?® CCote? WC oat? COE COSCCSES 
*ee cu~ke° cU~d6 * cO-uu° on¢ un 20° 90° Fe S296" I0¢hG° Veet 099 Odsduset 
°ok chobes = ain if tenets coe cce «ce 1C-€0° W-Gae CCoet? CC eee? CesT? cq 
| *26 CU-GE® cO~0E * c0-9u* Qu’ 04e 22° 90° 00° 8>=to° Juete? Cdent: 999 Odsdnsct 
a UUs ct-ec* ec= lot to-e)° oo° cc° The 8? We -eae Wet? teh ® CCokee worry? CCH GCSES et 
“| O68 to-tte 10-88" lO~9E°* oae 0° ta-ne° tO-ae? Cd-6T° 29068" JIeGR® C2ek3° 299 «09598528 
*&% CL~66° 26-16" tu-6)e coe cece coe IC -G0° La 9 tC-Te° CCaSh° tcegt? COS CCSCC Set 
"dt 6O=-25° lo~cee 60-06 ° 07° ane Va-uee to-00° t)- 92° DVeGCE® tyees® bdeks° 029 OIsIGSET 
fan cC-66° te~-ct?® iced 00° Coe «ce WC-ba’ Weogt? CColt® CCota? Cee? CCH COS CaS St 
*0w cU~Gh° cU-ue* ideas? on¢ vo° 37° 30° Co-¥e° 27¢%2° Oseuy? VIS? 099 O3S9E5E8 
{ “28s VCm-nte to~8tte coe oo° ce Wee (2° 1C -Ga° cre CCotee CceC9? 6 o6t? CCH COSCeS tS 
: On cunhee e0-£9° bd-ase : aoe oa uae 99° ¥3-65° 2098" JU¢8G* BIene° 099 OsSIsses 
268 beret? tu~ see GCs oo cee aoe Sg ce 1 dt ad CCoGs° CCale?® cee? CCE COSCCE US 
*L¢ cun6c* 2O+2G° ¢0-e° one 09° go° 00° t2-6T° 2260S" 02¢06° S2ewt° 999 09526 
; “16 oC=96 ° ounce" iGedis due coe cee ce TC-o1° CCoie? Cvezge weest® CC CCS Cast 
ce cU-86 eOn-dc° . bO-G5° 04° Qn 20° 69-0e? VI-Ht° d3ect° Jean? bde9R? 999 09506508 
tat UE-Ce' UWeCe® iGa~ nee 00° cne We Cee CCoate WO-Ge° CCoET? CLOG" boeese CCG COSCeSCE 
"ae 20-09" cu-06* Te 90° 00° vae tO-ee? UI-68° dDeL 0° 29¢Ge° C2663 039 09595398 
*6s eC-Ces ecm-ed® a-G1° coe cce ace WeeGt? CCeote® TeeCs® score CCH COECCECR 
| *ba cU-<do° tomate bO~ag* ane 07° 20° to-an° T2599 2204e° 29¢@00° t209T° 099 00596360 
wi * ee cC-ts° eC=2e* u-G)° oc* cc° cece ce 1-Ca® CCoht® C6004? WCegy? CCH CC 8CHSOO x 
oh sU-eke c0-69° bO-z5° 09° gue 20° n° C2~68° 30TS° ageng? T209T° 999 005966 
*e61 WCree* WCHbe° Woe? cae cee Voce? CCoare we-te? Cfeak? €C00S° Woes? CCH OC3C2500 
“ov bork e? tu-90* 60-02" Q9° o”° 99° tN=96° t2-04° Icke? OVeGL" tect? 999 O035985 
°6e Chn-bs° ec= 20° (O-6 1° Coe cce ce (ce 1O-90° CCone® CCoes? Cogs? Cc$ OC8CC360 
*ect tu~ase bumite bU-us® oa 02° bo-028° 0° T)-O8° VdeLe° TE 3 ews? 999 093594300 
*2ut Vo-tb' w= 45° (0-66° coe cece cee Cootte 10-98? CCode® Creve WCesee CCH CCS C8580 
04s tO-2h° Vo-Ge° (d-se° one Qa° 09° g0° CI-GS° drebb° C2090" 22098" 009 0059 3¥0 
, °4c2 iC-ke' BC~86° 10-96° cee ce cae 1C-$0° Cove e CCoee?® WCose?® BC ees? CCH «CCS CRS GO 
A CU-d6° tU~obe u0e0 5° oye 02° bo~a6° n° ect? Coets? borete® 62060° 909 00598380 
“the tC-6t* UG~3s° 60-9u° ooe cece cece (ce Cott! CCoGa? iCote?® ecegs? CCS «CESS 80 
*ehe (O-Ge° Onn Ee * to-gu" one a2° 390° tOo-0n° VIeut® 390699 dee" cIe9t? 099 09596549 
"62 tC-935° bu=fe° C-94° cas cece cece 1C-60° WC-tG* sCe2zg? 1Ce02° cleus? CCH 4 CC3C8540 
oebe (0-0¢° 0-88 ° 60~9u° on 39° Ja° 99° VIebte 3I0T 6° Coeee? C2063" 099 0935968540 
*éb2 WCmhe* ic-0t* VO-2e® oo° «c° cc° ce Coat? CCaag? WCotee eceey® CCH CHSC E 40 
"94 lU-cee tG=96° udegss 07° 02° Coof* t7=96° Viel? Biecse t006e? erekee 999 00598340 
oes WC-be° Um fae OOe tr coe coe wC-Ce° «ce CCoyt?® Woe? Woetke cCeet? CCS CES CEELO 
09S tOo-Uee tO-09° Udeet* 09° ou° ti~ow? b0-96° Views? CJefb? VIezE? vrek ee 929 09396599 
st Ac wow 36 
ce Ae 0 Ot Oh at OO Ot ON OT OO a NN ON NTS SAN OMRON SSRN OEDST AHHH HTN NEN EEN MN MHI NENA NEN MNS mw me He tom Oe 
4935) 
amis = ¢aSud 
9°Gl ors 9e°t @ 4 § 6 L) § @ t] JiahvS Jabs 3d00 
hoews Ine 0 0 fee ow 0 en on CO em Oe 7m Se ee WO ean tay a Set BO Ow (0 cas Om eas 05 OE OU GS OOF EOD MU OD SEP RE OY OO GED TEDOE OHO UE GD GD Oo GD MO OD ON ON Om GD Ut GE Os A BO “OMe OF OD ODE OO OP OD OD OH Oe OO EO OD Om Om UD TF tn pO On OD En OY Om SY OF On om Oe 
ONTGVOT SS¥m  tON Badd) NOTSINDING VARAWED 


eo ab 0 On nO 4 ny 8 OP On 0 OF US OD OF OPO PO 0 OF OOD OD OL SID ND Ont Mat Out OND OM OO SE OF SW GU OND MD ED OF ON OE ON OD ENOL SY OF 10 OD OU ON Ow PUES = OE ED OEY EEN OF com mmm aD Oe SO 1S OF mm OO mm mE me oo OO ED LO 0 os a am Oe ot On om we on on Oe me ww Ov en mr oe OD tm OD OF mn mn mS Oe Oo ODO OD OTD OF 


YRUMEPS CIOS TL 
ONLOVOT osdUmw GNY *NOLLONGI XD Uddv IND iva “NODANULHESIO IZIS Jlv WMOtiAVG 
(2u095 6) i1ev) 


‘e.- Fama er 
etry PN ee 


CU-te* cO-GL° 60-66° Q0* ou* va° a2° 6)-06° 27008" JJeTe! OJeuc? 399 O3s9e892 


"ute cb-Gb* W=CR° weet cas ce 3- 2° cece 1C-Ch® CCoet? Seebe?® Coes? CCS CCS CISCe 
"tue tO-2t° so~-4te O-63° oy 39° to-o0€° $O-en? 2-96° dIen6° O2¢6£* Jiesue 099 99599502 
"Gat VCm-gt* bon Ste ba-61° coe ce WC- ek * (ce We-Ca® CCobs? Chett? WOecs® COO COSC wees 
“ue é0-06° 20-40" tu~-es* 07° vo° 39 99° TI-9H° Vreut? Queda’ brent? DIY DIsIwSot 
do) eC-tt? eb=02° cG-$9° ce ccs cee cece cc’ WetGe Chest? C0496" CCH COCK eT 
*te cO~b66° cU-0d* 30-08° 71 29° go° T)-9ne ehse deol? bIeSt° 999 = VITIZACOS 
ees eC-a6 * éu~C§° eu-ce? cae cce ce a SS CCoet? Coes? CC sé6? Cs 
"ot c0~- 95° 20-66 ° c0-Ze° ov 03° 39° Qe 07° J7@G6T° Vee? ost b° 999 AXSIIZ0F 
°Gs eG~es® cum dee cC~tue cee cce ece «ce WO-CG? Wl-1G CCoar? Cee? CUS COS CHSEE 
"Le 20~6¢¢ cu-6¢° cU-Ho° ne ay Jie 99° V)-6t° 276008" Juetn® Laerte 099 ODsdesat 
*<h cCutt’ to-usye (O-64° Coe cine ene TC -Gne W0-96° Code? CCoke? 1s? COG CCS Che bS 
*9Ut 20-96° tG-08°* bO~ut* 34° a” to- 3c" Vo-en? 97° V0 Te" y7006° bdect° IV DI Ie sus 
* th &C-66° cOn~2zye to-eie cae cae cece WC *S0° WO-98° «ce Coeds? Clete’ CCH UCHCUS ES 
9 £0~55° cO-6 1° e0-ct° one aye 39° 30° Q7° ¢ 2-76" Jaete?® Joewn? 209 NDSIusHS 
“4 cCmat? ec~Ce? CO“ ts* coe coe «ce cee WOoht? Wott * CCott? CO 66° CoH COSCh Tet 
% £0-99° co-ut? c0=-2¢° 0° o”° ay 90° 99° C=-to° J9e8T® Ddekz* 929 = NVDOSES 
*t 60-98" £U~4a* 6O~G2° co° cc* ¢ce «ce cee cc Crest? CC oCh® CCH CCE et 
“Kb 2u-45° cU-G2" z0-tc° 00° a0° ane 20° Co-wt° bo-T9° tu-9u° doeck® 299 = ODSIESL5 
°¢ aG-bt? £U-OT* 7 ot cece ¢c° cee €ce cc* cc* thete® CCsbe° CCH COSCT LS 
9 €U=-04° cunt? cU=04° 0° one uae gue 0° $9-%o° ta-9u° JIeHne 999 GVIIEET 
| cl-et° eCnot? clase? ta°* cee cece ce os od 1C-C8" Coan? CCeCh?® CCE CECH HS 
cut to-ce?® ta-tt* UL i 99° 0)>° bo-d¢° 19-90° T-G0° 3-09" VseGe? SIette 999 OSs aH5498 
"Ge cCmya' cG~Os® una? co° cc® (c® VC-bh? ec 1l-36° Chege?® COede? CCH COS CE ETS Sy 
*0¢ cO0-ke* clos ° c0=89° 09° 92° 39° 220° to-6t° dVee8° vuene' udewe? 999 «0259593 
"be cb-40* cu~er? 6C-CL? coe cc® cee Wh -Gh? cc* Weto? Clete’ Clone’ COS COSCHS NS 
"Ne cu~ce° cd~ce ° c0=29° one Qa° Joe ane t)-'t° deeb? Yoon’ u20eed? 297 FISVIEVG 
‘ cuebs? ¢b-Ut* cb-te° cas cce Wc-¢ce° «ce cc* WCnHeg® CCoot? CCotn? COE COS CHESS 
ots cO~£o° ta-08° $U-t4° 07° 97° $3-2¢° yo” td-yne 3-6" 2vebt? GreVVe 099 
*9Gt cb=ge° u-Gs" VO-ere coe ccs Wee? ie-gne cee Chobt? Clete’ Worn? CC§ 
*us C063" cuWzk ° 20-T6° Qa° 02° ane 0° 09° t-fo° JI¢GH’ 6de0s° VI9 N05 I2868 
“es Cunha’ eb-e6° bunt}? cae cc° «ce WC ouhe Td-9R® CCoGt® CCotg? beset? CCS COSCUSGS 
ub CO=ce° cancel? c0-6e° 99° oe 09° 49° 00° 63-59" Jueot' dIehd® 399 =HOSdI8 HS 
*G6t clmbb® e0-C6° to-r oce cc° WG-02? ce eoca? U~Ck? CCobs® Clow’ COE COSC he T 
*wh CO GE" cO-2k* c0-94° one uJ° ae ao° 07° dont? 220éb" OIebe® 999 0328 
eet eCnEt! ete? cO-€5° ace cece (ce «ce cc® Chezt° Coots ® Ch awe COQ OCSCE THT 
ek cO~()e* c0=09° ta-et° Q9° a° 29° 7° )-0¢° 120ZT° J5eUG’ TOevt? 299 «00592508 
*st cu-et* é€c~Cs° eo- 19° oo° coe cece «ce ce’ CO4Gt? CCetc® CConue CUY COSTS AS 
°98 C0969 cuncee c0-un? oa° 99° 29° 32° tT -60° re) i Wdent? JIeGL® 329 ODS IIEHE 
*Gé cl-9c' cCHth? eG=-L0° nae cee cc° ce We-st? (Co? CCons® East? COE COSC HES 
Ge tuwdb® to-et° bO-9e° 90° Que Vio 6? 19-86? ¥2-06° 22656" v9e96" $2092" 999 = DIsde568 
dd ww U6 
co ett ws ow me os ee fe wo ae ce a OS ae Oe ee EO NE HEE RENEE MEE HERE RENE ENN ME EE NER RHR EERE BENE Ren NH REN 
4935) 
Quda CaS) 
9°ct e°6 veel t] é 4 $ % £ é t P1aWeS bbs 3196 
(keews on) Of mw mcerom eeea mam ra reenromn as os aa gk cla lc a aaa a a a a cach 
ONTGVOT SS¥m  teN 83d) NOLSONDIXG RELY) ; 


Da ee ee ee 


teth °3035 Axa 
ONIGVO? dd¥Mw UNY *NOLJONES KD GBAUINITWD ONOLINWLMESEO 9215 Jiv NOtLavG 
(302) 6Y Siew 


ee 


EE ARENT 


De ee anaettiered oe nest egae—mt eneeccteeneeyes Ratan genet concen ye pee rete eet 
4 VATS o e e ° heat 77, 4 p i: $ 72 eens 28 Are 2 
hong RAINS eearage op ae Bi edit 2, a sleet naar thle Late ie ns oer us £8 poi ane ryys ‘ 


AMMO MR SCSRSHLENRASCSSHMO MND HSHEH HAND THMN THRONE HNN H ENED HN EBON SH HE TIERS COBB SH EBEeHR Bee ee 


eee PBB Fan BORO F sD EHR PER eH NRA EM Ew Ee 


*46 eu-O2° cU-eL° c0-6° on° ons bo-ue? 90° ok ba=tg? Veet? vrdeke? 999 eT F 4 

"Ge cC-ba? COs? co-49° coe cce cee WC-bhe Weel? WCntoe CCoSe® Coben? cc9 

bd 3) cu~és* 20-62° cU-£6° 00° 03° aa° Q0° noe Veet? ase9¢" 33699" 9249 

le Zcenas’ eC-C $e co- 69° cae co° «ce «ce Wrca? Cuetd? CUetee COtGh® COG CO3CUES 

*e cu-0b° CU-2e° cU-te? vo° 0. 39° ye 02° 19066" vueet? O20e9° 099 99598562 

*éb cb-bet ab-496° 00-66" ca° cc* cc* ce Wrote tC-te? Cueen? CCenge CCG OCC CSKe 
&£U-08° cuUmet? cU-68° 2° 29° aa° 92° 99° )-0¢° 92006" wd2evE® 999 09328522 
a el=Se° cum s* coe cce «ce cee Wopt? tC-t9? CCoET® CC ese” “29 CCsCesze 
cun6S* cO-G4° c0-2u* ane 29° age 29° Vo-92" hes i ene’ v2eR9" 299 «02396302 
elma * eCn~ dee Cu-do° cae «ce i-cee (c° WCowte WG-6" CCadt? 60962 ° COG CC8Ce8ee 
cUmfiee cUn_e? c0-94° ane gas 24° CO-Uh° Cd-wt' Cd-09° oede" Jaeed® 329 «(99590822 
cued? cU-Co* cern oc* cece ¢° TC -6n? Wega? CCone? CCene’ CC ese? COO COSEC8te 
CuWbYe 20=b4° bo-074° o”° ou° 22° Sd-O0° 3-908 Venus? duere® beat" 299 O95 IGSIe 
cb-0 cL-GL* tu-2re cas ccs cece WC-bh? VO-GE? CFobt® CCenk? bert? COE OCS Cas 82 
cu-€ 9° CO-69° cO-ud* 07° 00° bom1e° 19° o7 Vrocs? Joedt? Ine Oe 379) ODS IESTS 
eb-th¢ eb=24° cb-Ce* coe cece cee th 60° Worcs? CCobt? CCaGe? Ceely® COO GC Ces he 
cU-Oue cO~gg° c0-04"° 99° 22° ane t-Hw° T-hee TV00T° yoete? 22¢64° 929 AN SITETS 
Ub-Gt° 1C=6t?* L=Se° Go° cc° cc* WC-4h° Wotee LCoen® CCohs’ ¥CeS5° COG 4 C8CES 82 
cU-9e°* cd=gee 20-69 ° ane 90° 09° 0° Vows? rreut? dueek? vieov? 999 09396592 
Clmht? e6~0C? eGe Vee ca° cee ¢cs cre cc’ Cost? CueGa?® (C096? COO COSC eS le 
cu-s4°e cU~Ou° bU~nE° gue gue ohh CO-80° bd-OKe Ieee? JIeVN® CPOER? 329 «00396502 

dé wvw 86 
4935) 
awia (aS) 
act ers yeoer * 4 § § ® ‘ C4 t SlemvS sods 3906 


(heews on) Oe er) © 100 eo 0a 0m Om OD OF OF 00 Om OU OE PE OD MO OEE HOSE OS EE gs og tn mm Oy SS OY 50 BY SO temc WE! te wD mn OD we OF OOO! uw On OTN OF oe Or OD mT me wt Ee 
ONTOVOT Shum den 03d) NODSINIIXS VINAVED : 
tnSA F4sds Anas 
ONLAVOD ad>¥w ONY CNOLLINLERY OTAT WII ted SOLANGE MASEO IZIS Adv INI ceed 
(3u09) 6p 196d 


THOT amy Sy EMIT a Ba tm agg retmrtnn ta geen ne pare WagC Ven Prepon Se EATgRUCIeT hh: 
7 


rs é A %, ‘ ¥ 
be lin's Bestel ied 4d tap Cab 0 { ty 


nee 


v 


Ci 
y 


b 


‘ 


Lena uh 


Staak 
‘x 


4 
ete 


vis2) 


raise 


Esha 


i) 
» 


1 sere os baert 


oh 


et S22 Fe ie 


binuastaca tie 


° 
eypin Mss 


_arewenettree Ad Ne Hy 


oF ty 


as abte 
WANDA eae ai 


i aly hate eecatabaapeenetat 
CFA AA 


Jones 
, 
ieee 


We 


| 


ee 


“acsaly. 
tad 


SE AY Chee ALLURE ITPA TEMPE Ora RRUNRTN GY MATTE PRT T ET 


pate 


oe PPEAR pt 


Weather Summary 
Date: 1 April 1577 
Synoptic 


Surface: Surface low-pressure area over Colorado with trough extending 


south-southwest into Mexico and moving across WSMR shortly after 
noon. 


500 Miliibar: Upper air trough over western Arizona with strong south- 
westerly flow over New Mexico. 


Rolloman AF8 


Clouds: Scattered low {cusulus}, middle (altocumulus), and high {cirrus} 
clouds at 18CC m, 3€00 m, and 7606 m AGL. respectively. 


Wind: Southwesterly 3-5 m sec-! increasing to 8-10 m sec? by 1000 MST. 


Peak gust of 19 m sec~! from the west-southwest during late 
ROTNINC. 


Visibility: Generally 50-60 ka during morning decreasing to 1.5 ka by 
midafterncon in blowing dust and blowing sand. 


Maxima temperature: 17.2°f Cerresponding vapor pressure: 4.6 Torr 


Hinimm temperature: 10.6°C 


Corresponding vapor pressure: 3.2 Torr 
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Figure 76. Diurnal variation of the atmospheric structure parameter, 
at the LSIC for the 9 and 34 m tower levels, 1 April 1977. 
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Figure 77. Diurnal variation of the altitude ange cf Ci between the 9 
and 34 m levels. The exponential coefficien* (a) for Cp (zs = 


2°k is plotted where z is the altitude and k is the 1m c 
value, LSTC, 1 April 1977. 
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figure 78. Diurnal variation of surface soil temperature, air tempera- 
tures at the 9 and 34 tower leveis, and vapor pressure at 
2m ievel, LSTC, 1 Apri? 1977. 
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Figure 79. Diurnal variation of the difference in temperature between 
soil surface an¢ 9 m and soil surface and 34 m, and net radia- 
tion at the 1 m level, LS7C, 1 April 1977. 
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Diurnal variation of windspeed and wind direct 


and 34 m tower levels, LSTC, 1 April 1977. 
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Figure 80. 
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Figure 82. Diurnal variation of the atmospheric structure parameter, Che 
at the Apache Site for the 9 and 33 m tower levels, 1 April 1977. 
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Figure 83. Diurnal variation of the altitude change of Ce Detween the 9 
and 33 m levels. The exponential coefficient (a) *_. Cf (z) 


z*k is plotted where z is the altitude and k is the 1 m Ch 
value, Apache Site, 1 April 1977. 
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Figure 84. Diurnal variation of surface soil temperature, air tempera- 
tures at the 9 and 33 m tower levels, and vapor pressure at 
2m level, Apacke Site, 1 April 1977. 


VSR 
Stein ates 


(030) NOLLIZYTO ONIM 


1S 
0 
5 
0 
5 
99 
3 
0 


~ Q (0 ” 


eovciies OCTET TERRE APES ED HFEF HESHEFEG STINE rEceeeelre 


toa) 
5 
«% 35 
- : 
3 PPh ad 2 
‘a 
: om 
: SS 
‘ jen) +3 ON 
yr: N @ 
ag Ec 
o : - 
a] 
a 
| © ane 2 
1 (ap ann € ae 
1 Z 7 
| pod ‘ ” : 
— cH 
2 [ea 6 tre 
| a : 
els & at 
: : oy 
. == wad av 
} t!, - : x E é : 
i we ana W ge ra 
: 0 
: — ae. 
‘ uJ ~~ ne 3 = . : 
| 2 = So 
as) , 2 
i . sf 
7 
= 
_— ae cs 
1 = 
‘ pindiebbebbeddedsed sy Li thew, = 8 z 
Pee eaaddd seta AEE STE EEE EEE 8 ns bof cS pas 
conan ga peseuanue emer see! : 
10 Orr : E : 
itece 7 
al ba] in one on : | Ze 
rte oversees. : 
ud . 


in oO tn Tos) Tp) roo 
wet pam 


Figure 85. 


(S/W) O33dS ONIM 


RC TC ORT ET ERT TA uu eens epson stevens gman ooery 
kenge snsnarleiet haat iso ata iin wearh ryan mhrsdaray , ‘Meret $4 emcee ipammirans 4 sie Rireacnme ns 9 see aAaaronet A eae AH ie é: “ey leaned HEoro) 
Sn se EAD OLIN Sah Sea Laut VG! VL Nace Ae hci | aod bahia tude ak AB hd saa aiels sisaiat meals SES in Ky ples agg ous ser 
vark : 


eo ow renee emet. emeneeten: soermaree euenerusEny eoertnenmeeeee 


(8) SYNLUNaaWaL ONY COL) LNTOdM30 


Sf a2 st 


at 


§ a & 


UI- Gl- 0% G2~ Ls 


rey = Manan) Barmaa Boae® maa 
} 
00S 
= 
= 
[ae] onne 
z i 
t [| §? 3 
s costa Lhe Eel «ZO BS L’Shh oz OZIE 7 
a 2 2°26 0'0c2 970 G9 1'SSh 2°2E62 
SIE L°6Z2 o'L)OL‘B~ U'BLH OL‘ 1ase 
em ® ste e'aee gl hd g'Seh O'zIhe 
a cue” «OCS GNH92 42 2 O'SZS goog! 
a e92 Z2°S¢2 We 2l~ S’G2S Z'zEL1 
| S'2z o°e¢e 2° Oe O'GSS 19621 
070 070060 9*E)SCOdL*G.sC2'919—sOO' BBN 
oe oc O06 B*ESsC#S*EL:OS'ZED Sw 'SIZ 
2°*Z o7oS2 Oh 2°2t 1'nSo OD 
S/W) Gao) RGI) Gy GRgIy Cae 
q334s fo ‘S3yd du Sad S0NLI LT 
ee Sl ote vos CONIA 5 Jal swo35_ 
SI3A31_ ASOLHONEW ONY LNGST aINO1S 
“ISH OOS0.aWL aSvaTzaC(‘“‘C‘S® ON SSN TIN —___ Lh add 10 31y0_ 


HLbO SONOSNIMda SLIS aHoudy 
lg 3 TEL 


. 
te 3d 
w: reer Me 


wie ee benncaed TNC cr 
"e” EE 


AE iF SORT 


on me oe nae en 


f 
Si MOTEL TE A ia ee iiss oe a 


al ene 


(4L) sanLuwadWal ONY ¢ [L) LNTOdMa0 
oe s2@ o2 st at S Q Sm Qf Sl= 0% Se OE~ 


O0S 
= 
& oo0t 
x z 
e a seuperse ey 
B ose «= fCie‘'ZE Lone «hn | «6S’e Z'thh~ G'e@ele 
a le ge 6'2eaene Stu 2'd~ e'nSh O'esLz 
* hoe 2‘One h'O Z6~ 99h A'ZI42 
Ean ra g'le Gaze S°O @’Z~ 9°64h e€'o00S2 
a voz oe o'd2e 80 2°Ol~O'I@h 1'9Lhe 
al s‘oe 6*tee «Z°t)| OB*d~ IHG §$’agee 
L'S1 6°9EZ Bt S*e~ O'S2S B°I6L1 
2'41 gtse nee Ss°S 2°s6S h'tez 
ane O'O1 O°tee O'S E°2t SLES 24°22 
G'll o°oOe Ee est Bess O2'0 
Po | 
Ss (aq) CaO.) ~T } 
| Se ee agit 
or eee dime oo0g ONI a “CRO ag 
eee po SANS ABOLSONGH ONY ANGST AINOIS 
ASW 0021 ANIL: pe GO Ad 20 ALO. 


bLYd SONOSNINYS SLIS SHdY 
eg 3 71auL 


aed 


ry 
4 VA ey 


161 


' 
FOR RenneRETs Hae Er - ARNT RENNER ENED SONDINEE StS SER EOH Wee GOEerE LE OE OORETEE! OUND SOIT SELENE PONE MEE Ot OE SEED: HOSTS APES Ot SOREN ESD Oem Oe pNP CNS snES $0-7eRUEORE EES 2 SOT SO EEES POST ODSRTDEDUSITES | ERLE PTLADGUEPENEN | OD 9G BEND FFDURS FO DOOR SEE UNSS Bote Bt Rorwemomirs 


("L)BaNLUMSIW3SL ONY ¢ OL) LNIOdM30 


as se ne st OF & OQ Ge Ole Sl- Ol~ Ge Oe~ 
Seo ENC ee is eneuiel meee emnees iain | | 


an 
ons 
bao 
re 
a ,; 
& on vont 
can a 
“~ hong 
“4 aoa 8 
a | 3 
38 S'6e g’ehe c°O &°l2-Q'S4E B'29En 
a oo0z ~ the 2°€S2 9S°0 2@°4- Z2'08h = h'eehe 
ve T'2e g°tse 80 g°9- S'00S s'O9I7 
e G‘el S°Ghe el G°E- O'S@S E'hec! 
a G’4t Whetse £°e@ Ge~ S'eeS S°Lgot 
ouge he 4°6S2 °e cor s‘'4e9 t'Ole 
Sie 2°4 gage “"e Gel Zesgy 0'0 
* ai 
) ig ) (AaO1) CF 
sitsnel ne a: ead recneceel aennael ameneed sremeed aon asetl men raed:) enenbovecenwed ons mmad oo0c 0340s ‘7 cae, WL ea anit 1 
Paiste eae ——S1aAT1 TSO .NONG GN IIMS” 
SW OORT SW ISU Ae wan BS .:. QN AGHA AA. Te lie AC IO 
ULbd aoe a S3HI30du 
€g 


2 ROT TUNN FO TTT TENE, ETT EE HOE Tere STS 


CATES 


te A nerorsty: ee 
wert argh 1 easels eran ena ‘i ret) ron ‘os a ik 


ie n 
3) 


7 


TC | TAIL, TITS SG IPSS ITS LIT SOE INEPT SIND SIP TY ISTP TOPS PLS TOTS TF 


("Ly Se LUNaIWaL ONY ¢ OL) INTOMMad 


ial asa) Da — Q 


| a 
x= 
& ooot 
8 z 
WN 
a noth o> 
a * cree nshe Wa 2@'lt-e'ceh g9'20ee 
= Lez g’uhe: 3°Q 6*Ot~ ‘ash a@’nsez 
“A aoe" veegzhe @0 I'tt-1'ezh @'909e 
~ g'o2 Z’eh2 Gl S’B O'4eh L’Eeese 
2'a1 g’Ghe 9°t at a’ses 69641 
6'@ E°G2Z2 Bl Bh Q'E09 S423 
| Te e'Gee 1° ha S'4eg @B'eez 
| ot ons 92 g'& Ee'ssg ao 
S/W) (430) Camo) (9) CaaOl) Id W) 
bso4e o70 aa dW aa aigtbe 
— STRAT ASO LYONGW_ONE JLNGOTATNOIS 
Gc ON Saas Mal 1 FL 
bHLUO SONOSNIMYA SLIS SH3Uds 
: v§ 37841 
| 
“ATEN ER RETA CHORE EAT nN OR RO BEAT MP PNT RE CRE PSTD OR PE OPENS PT 


“ey , 


j \ 


$ =: Y Oi iS77 
x Sa. ARKY 01 APR 1S77 
ae | 
3 am 45 1.06 U¥(1. 65-3. 9059}=—— 
d ee J 3.89 UN(1-U7-S GoAS}=. 
= —- oO} 16.86 UM{2.79-J. 3666} ----- 
z tb 3 | 
¥ = ss) 
3 ios 1 
3 LL a 
ei re 5 
Be li 
4 950 | ANA 
3 oS sbabanby als 
Bes =z Si ta cA te Bek%, 
ee 09 getg N28 EB Be? 
ee = 2 EL wy = ee fe . 
3 - OQ 1 it wit 2 
: Ge a rt La 5 
: z 

bee 

_ 

~< 

Les 


10°" 
eam OTT 


uy 8 i2 1g 26 at 
HGURS tHST) 
Figure &6. Diurnal variation of the particulate extinction coefficient 
for A=1.06 12, A=3.8 18 and 4=10.6 um for Arky Site, 1 April 1977. 
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Figure 87. Diurnal variation of windspeed and relative humidity, 
3 arxy Site, 1 Aprii 1977. 
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Weather Summary 
Date: 2 April 1977 
Synoptic 


Surface: Deep surface low-pressure area over Iowa with cold fronts extend- 
ing south into eastern Texas and southwestward into southeastern 
Colorado. 


500 Millibar: Closed low center over western Utah and eastern Nevada with 
continued strong southwesterly fiow over New Mexicc. 


iioman AFB 
Clouds: Mostly clear. Few middie clouds (altocumulus) at 3000 m AGL. 


Wind: Souttwesterly 5-10 m sec~? with peak gust of 13 m sec~? from the 
southwest at 1900 MST. 


Visibility: Greater than 60 ka. 


Maxima temperature: 19.4°C Corresponding vapor pressure: 2.5 Torr 
Minimum temperature: 2.8°C Corresponding vapor pressure: 2.2 Torr 
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Figure 89. Diurnal variation of the atmospheric structure parameter, Che 
at the LSTC for the 9 and 34 m tower levels, 2 April 1977. 
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Figure 90. Diurnal variation of the altitude change of Ch between the 9 
and 34m levels. The exponential coefficient (a) for Cj.z) = 


2°*k is piotted where z is the altitude and k is the Im GF 
value, LSTC, 2 April 1977. : 
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Figure 91. Diurnai variation of surface soil temperature, air tempera- 
tures at the 9 and 34 m tower levels, and vapor pressure at 
2m level, LSTC, 2 April 1977. 
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Figure 92. Diurnal variation of the difference in temperature between 
soil surface and 9 m and sail surface and 34 m, and net 
radiation at the ] m level, LSTC, 2 April 1977. 


(0390) t.01L93870 ONIM 


Q i) Oo uw 


360 
15 
6 

8 


= 


iS — 

We 
Bai WS --- 
3a We --—- 


& 
zo 
nd direction et i. 


i6 
wi 
and 34 m tower levels, LSTC, 2 April 1977. 


175 


ndspeed and 


LSTC 2 APR 1977 
wi 


ene 
006 me 8 oy Ck deo til 
a eu ereeregemeranl! (ee) 
BOE Een etn in Ohepgrenrys 
my, bey Ta 
' é wen 
' we, 
oe ee heey, 
fd a 


N see? 
‘ acert 
aw ot 
lek ree? 


Reem ePeeewe PVE PeerMivrernn serret 
roe NOON UAT NET TET Tacha lagen vn 
iQ Qs 


La] 
seers Ae: 
f 


Diurnal variation of 


117% 


Nini 
‘in 
NUM Cereal beim terres soeter eens to 


TON nN ONT OT DOT SW YY TY VY Wr Ws DR Hl MT CLL Bc 
uo Co W oO Ww 
” ” N N om 


(S/W) O93dS ONIM 


40 
0 
3. 


Figure 9 


3 st fo x we 2 
weit ties Tak ree had Ward arebenrate: Pra rcttoantivs erantesorra mt ATE RB EE Y orm Be Pion ny san een y: porieioony Saeed wa acts 
Re tg as Mita ba LK sree yuh A RY fees ? aly te aS + Baal Ahn ie wine aL ro 
% : bey a iat . Mais 
. 


id 


"£261 Lady 2 SOLS7 ‘s3uhpey uopsuoauy “6 ounbLy 


| 
(1LSW) SanoH 
hd oc Q¢ 81 QT hl a! O} 8 0) h ¢ Q 
~| O01 
. 002 
| NOE 
! anh 
| cy 10 
; 00S 7 a 
DD 
>} 
009 [L 
: z 
' 0024, 
Ong 
: ~ 006 
| SRD ER OR ea) Se! SS ed See [SMR WA omeyas NOR Oren BRC BEN REAR VRE ANEMEY EL Re 9001 
ULUYO ARONNOS JILSNOON ZZ6I addy dO 
vo oe APART Te TT Te eS TPE OLA a A a a a all rt PE CMM TCT hae 


Tt . 2 See ' é 4 


Cre an 


Meakaryd 


APACHE 2 APR 1977 


] sei SS a a 
9 M=— 


aN 


; it tort 93 PAU yt oe 
i ladda stig ran Baar ack a 


MARGE ey TMT a THT 


E! 

Mi 

aH 

ee 

| = 

# © < : 

E “~ 7 

3 C3 : 

HT i -, Si ie z 

2 = 3 Ce 

x = Os ee =i 

3 x 2 its = 2 
= : : ; 


4 Gye 
seed? seed cond h ya tect othe 


Seve steal ey tba ages ay 
pate tow aoebe falco BMS IE ADs eecaeh 
CN 2 
feast 
t 
et 
goceeet 
PTTL CTCL On aan Deceetenta 
ot 
Youn 
peceseeenee 
wens senteenunee 
. 
GS 
. hea, 
‘ 


SEP PP AIG eS oe 


3 
tos 
© 


we 
v4 


0 4 8 12 16 20 24 
HOURS (MST) 


Figure 95. Diurnal variation of the atmospheric structure paraneter, Che 
at the Apache Site for the 9 and 33 m tower levels, 2 April 1977. 
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Figure 97. Giurnal variation of surface soil iexperature, air tempera- 
tures at the 9 and 33 m tower leveis, and vapor pressure at 
2 m level, Apache Site, 2 April 1977. 
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Figure 99, Diurnal variation of the particulate extinction coefficient 
for =1.06 wa, A=3.8 wm and 2=10.6 ia for Arky Site, 2 April 1977. 
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Weather Summary ¢ 
Date: 3 April 1977 
Synoptic 


Surface: Weak surface low-pressure area developed over central New Mexico 
and moved slowly eastward. 


500 Millibar: Northeast-southwest oriented trough thru northeastern Arizona 
moving rapidly eastward with generally strong southwesterly 
flow over New Mexico. 


Holiosan AFB 


Clouds: Mostly low (cumulus) anc middie {altocumius) cloudiness at 18C 
a o— m AGL, respectivety, becoming partly cloudly after 


Wind: Generally southwesterly at 5-?0 m sec-! with peak gust of 15 m sec"! 
from the southwest near noon decreasing thru the afternoon to north- 
westerly at 4 msec! by 1600 MST. 


Visibility. Generally greater than 30 kn. 


Maximum temperature: 13.9°C Corresponding vapor pressure: 2.7 Torr 
Minimum temperature: 6.1°C Corresponding vapor pressure: 4.0 Torr 
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Figure 101b. 
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s at the LSTC for the 9 and 34 = tower levels, 3 April 1977. 
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: Figure 103. Diurnal variation of the altitude change of Cj between the 9 
gi and 34 m levels. The exponentia! coefficient {a) for Cj (z) = 
Fe z*k is plotted where z is tne altitude and k is the 1m c 
| value, LSTC, 3 April 1977. 
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Diurnal variatien of surface soil teaperature, air texpera- 
tures at the 9 and 34 sa tower levels, and vapor pressure at 
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Figure 105. Diurnal variation of the difference in temperatuve between 
soil surface and 9 m and sri: surface and 34 m, and net 
radiation at the 1 m level, LSTC, 3 April 1977. 
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Figure 106. Diurnal variation of windspeed ard wind direction at the 8 
and 34 m tower levels, LSTIC, 3 April 1977. 
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% Figure 108. Diurnal variation of the atmospheric structure parameter, Ch» 
; at the Apache Site for the 9 and 33 m tower levels, 3 April 1977. 
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Figure 210. Diurnal variation of surface soil temperature, air tempera- 
tures at the 9 ard 33 3 tower levels, and vapor pressure at 
2m level, Apache Site, 3 April 1977. 
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Figure 111i. Diurnal variation of windspeed and wind direction at the 9 


and 33 «a tower levels, Apache Site, 3 Aprii 1977. 
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Weather Summary 
Date: 4 April 1977 
Synoptic 
Surface: Weak surface pressure gradient over the southwestern United States. 


500 Miliibar: Northeast-southwest oriented trough over WSMR with strong 
southwesterly flow in advance of the trough and strong 
northerly flow behind the trough over New Mexico. 


Hotloman AFB 


Clouds: Clear to few high clouds (cirrus). 


Wind: Light and variable except northwesterly 5 m secu! during late 
morning and afternoon. Peak gust of 8 m secu! out of the northwest 
observed shortly after 1100 MST. 


Visibility: Greater than 60 km. 


Maximum temperature: 18.9°C Corresponding vapor pressure: 2.1 Torr 


Minimum temperature: -0.6°C Corresponding vapor pressure: 2.9 Torr 
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Figure 114b. 
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Weather Summary 
Date: § Apri! 1977 
Synoptic 
Surface: Weak surface pressure gradient over New Mexico. 


500 Millibar: Weak ridge over western United States with light north- 
westerly fiow over New Mexico. 


Holliomcn AFB 


Clouds: Senerally clear to thin scattered high clouds {cirrus) with few 
iow clouds (cumulus) at 2000 m AGL during the afternoon. 


Wind: Light and variable with peak gust of 8 m sec~! from the east- 
southeast shortly before 1400 MST. 


¥isibility: Generally greater than 6&0 ka. 


Maximum temperature: 26.7°C Corresponding vapor pressure: 2Z.¢ Torr 
Minimm temperature: 5.0°C Corresponding vapor pressure: 2.5 Terr 
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Figure 136b. 


500-malliber ceizht contours for 6 
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ss. Figure 127. Diurnal variation of the atmospheric structure parameter, i? 
x a. the LSTC for the 9 and 34 m tower levels, 6 Aprii 1977. 
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a Figure 138. Diurnal variation of the altitude change of Ch between the 9 
: an! 34 m levels. The exponential coefficient (a) for ch (z) = 


z*k is plotted where z is the altitude and k is the 1m Gi 
value, LSTC, 6 April 1977. 
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Figure 139. Diurnal variaticn of surface soil temperature, air tempera- 
3 tures at the 9 and 34 m tower levels, and vapor pressure at 
Ss 2m levei, LSTC, 6 April 1977. 


251 


Acer se 


Paia 
noo ana 


TT IOTE TET a 
a f 


cobies syichasecans 


Fans 


ee 


pas - bs ‘ eee 
cera tiient peste Cee ee etre eatnet a ek hy Par Pree 


‘ 
oh a8 a 


1 Renmeee odeae: 


“ 


epee 


ee ana 


LSTC 6 APR 1977 ; 


(DEG C) 


TEMPERATURE DIFFERENCE 


8 12 16 20 24 
HOURS (MST) 


Figure 140. Diurnal variation of the difference in temperature between 
soil surface and 9 m and soil surface and 34 m, and net 
radiation at the 1 m level, LSTC, 6 April 1977. 
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Figure 143. Diurnal variation of the atmospheric structure parameter, Che 
a at the Apache Site for the 9 and 33 m tower levels, 6 April 1977. 
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Diurnal veriation of surface soil tesperature, air tempera- 
tures 22 the 9 and 33 m tower levels, and vapor pressure at 
2 a lev2i, Apacke Site, 6 April 1977. 
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Weather Summary 
Date: 7 April 1977 
Synoptic 
Surface: Weak pressure gradient over New Mexico. 


500 Millibar: Weak ridge over western United States with light westerly 
fiow over New Mexico. 


Holloman AFB 


Clouds: Clear to thin scattered high clouds (cirrus) with patches of low 
clouds (cumyius) at 1800 m AGL during the afternoon. 


Wind: Light and variable with peak gust of 6 m sec? from the west about 
midmerning. 


Visibility: Greater than 60 kn. 


Maximum temperature: 28.3°C Corresponding vapor pressure: 3.6 Torr 
Minimum temperature: 5.6°C Corresponding vapor pressure: 2.5 Torr 
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Figure 151. SGiurnal variation of ‘he altitude chaage of Ci between the 9 
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zk is plotted where z is the latitude and k is the 1 a Gi 
value, LSTC, 7 April 1977. 
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Figure 152. Diurnal variation of surface scii temperature, air tampera- 
tures at the 9 and 34 m tower levels, and vapor pressure at 
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3 Figure 160. Diurnal variation of the particulate extinction coefficient 
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Figure 161. Diurna? variation of windspeed and relative humidity, 
ES, Arky Site, 7 April 1977. 
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4 ; Weather Summary ic 
a Date: 8 April 1977 

v 
ay Synoptic 

a 

sf Surface: Weak high centered over central Colorado. 
4 

Si 500 Millibar: Weak ridge over Rocky Mountains with light northwesterly 
x flow cver New Mexico. 

7 

Bei 


Clouds: Clear early morning. Scattered cumulus 1200-2000 m AGL during 
daylight hours. 


Wind: Light and variable with peak wind of 7 m sec: from the northwest 
during midafternoon. 


Visibility: Greater than 60 kn. 


Maximum temperature: 29.4°C Corresponding vapor pressure: 5.0 Torr 


Minimus temperature: 7.2°C Corresponding vapor pressure: 2.5 Torr 
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Figure 163. Diurnal variation of the atmospneric structure paremeter, Cis 
at the LSTC for the 9 and 34 m tower Ig¢-els, 8 April 1977. 
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Figure 164. Diurnal variation of the altitude change of Gh between the 9 
and 34 m levels, The exponential coefficient (a) for Cy (2) = 


2°*k is plotted wheré z is the altitude and k is the 1m Ch 
value, LSIC, 8 April 1977. 
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Figure 165. Diurnal variation of surface soil temperature, air tempera- 
tures at the 2 and 34 m tower levels. enc vapor pressure at 
2 m level, LSTC, 8 Aprii 1977, 
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Figure 166. Diurnal variation of the difference in temperature between 


soil surface and 9 m and soi? surface and 34 m, and net 
radiation at the 1 m level, LSTC, 8 Aprii 1977. 
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igure 169. Diurnal variation of the atmospheric structure parameter, Coe 
at the Apache Site for the § and 33 m tower levels, 8 April 1977. 
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Figure 170. Diurnal variation of the altitude change of Gi between the 9 
and 33 m levels. The exponential coefficient (a) for c(z) 


2"k is plotted where z is the altitude and & is the 1m oi 
vaiue, Apache Site, & April 1977. 
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Figure 171. Diurnal variation of surface soil temperature, air tempera- 
tures at the 9 and 33 m tower levels, and vapor pressure at 
2m ievel, Apache Site, & April 1977, 
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APPENDIX A 
AIRCRAFT MEASUREMENTS OF THE ATMOSPHERIC STRUCTURE PARAMETER 


Aircraft measurements of the atmospheric structure parameter measure of 
optical turbulence were performed by the Wave Propagaticn Laboratory, 
Environmental Research Laboratories, National Oceanic 2.d Atmossheric 
Administration. The report covering these measurements is inciuded as 
Appendix A. 


Temperature irregularities may be noted where the ambient temperature is 
within 7° of O°C. This is an instrumental effect (related to the tape 
recorder) and should be overlooked. 
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i 
4 Summary of Flight Schedules end Data Obtained 
A Flight Date Time Descent Levei Notes (reasons for lost data) 
7 number 1977 MST phase flight 
| Mar-Apr phases 
a 1 25 0500 Y y? 
¥ 2 25 1000 Y Tape recorder problem et start 
+ 3 2 3800 Y Y 
a 4 26 oooe Y Y 
3 5 25 6500 Sensor broken in flight 
s 6 26 1200 =Y Y Seasor replaced; vertical profile data 
# from ascending run 
E* 7 26 1809 Thunderstor= 
Z 8 27. +0000 Y Y 
Bi 9 27 «0500 ~=¥ Y 
S 10 27 1200 Sensor broken in flight 
-y il 27 1800 Poor weather - overcast with shoxers 
tng 32 28 ocoo Tower instruments out (bloxing sand) 
= 15 28 G3500 it Aid at Li Tg 
Es * i4 28 1200 Texzperature data erratic 
3 15 28 1800 «=Y Y 
* 16 29 ©9000: —¥ Y 
“3 17 29 0500 =Y Y 
pe: iS 29 1200 Y Y 
% 19 29 isoo) OY Y 
x 20 30 0000 =6Y + i 
; 21 39 9500 Y x 
3 22 38 i200 =6Y Y 
5 23 30 isoo) = =6Y Y 
24 3i 0000 6Y Y 
25 3i os00 =6Y Y 
Z 31 i100 =6Y Y 
27 3i 33850 =6Y ¥ 
28 Ci o0co Recorder zicrophone problen 
29 01 G309 " ™ ™ 
3 01 1200 Xo flights: blowing sand at ground 
31 01 i800 =6Y Y 
32 2 0000 = = Y Y 
33 92 0300 Xo voice data on tape 
xs 02 1200 Y Y 
35 02 1800 i Y 
36 035 co00) oY Y 
37 05 0360 =Y Y 
33 03 1200 Y Cioud duild-up over mountains 
39 05 1800 Y Rain in area, overc2st 
40 03 0000 Xo back-up flight crew 
4: 03 0599 Y Y 
42 04 1200S sY Y 
45 04 igs00 = 6Y x 
44 0S Goso 8 Y Y 


*"¥! indicates data obtained and processed 


313 


UOTIVJUOGOTY vZVq (VVON@"1HS) YOUTTUION “UM 


JOTTd —-s (AOPTNog-SuN) UTISA ANYaty z 
WOITd (VVON~IdN) OOTNOW LD 
ISTIUOTIg yo fOAd (VVON-"IdM) 890 patutog 
suoTautodo quoudtnbo azuroayy (VVON@"IdN) TOTTTN ‘a WOTD 
IBTIUOTOS JoofOrd QUNSM-"ISV) SOTId SUUOY,, 


AHTIUOTAS WwoOfoId —(YINSM“‘ISV) WOIAON WINOgTO?) 
LOPWUTPLo07 ZUOUTATOdX| KPUNgS OITUM QUYSM"ISV) OTUpTOy UNOTD 


quowTAAdXo BTYI 3no BupAtav UT poysTssy STUNPTATPUT BUTMOTTOF Ol, 


SAUNHIWOGATMONNOV ‘SS 


: EEE eh «TDRSS HT 


ead se 


Regs eas 2 


‘ys-gpy (oroydsousy og YBnoryy, Bupsouy) 'g2 "TOA ‘nroourbug ‘qour qpe29do 
“O70Nd fo ‘og oyu fo ‘oud fOTOYAKOUIN OYJ UT OOMOTNGINI XOpUT-OATIOVAZOL JO OTT FOUL TUATZAOA 
OUR JO BUOUoANSVa UOTIVTTTIUTAG-wVTTOIS $(OLGT) OXKOTZ ‘A PUY fodUOAANT 'S ty CBN TeBupy Sw 'O (BUDO 


Z0v0Z D9 A ‘MOIBuy yoy 
‘ooTssO Bupaupad "gA0D ‘Sin ‘KIUOUNDOG JO "a4{ns Coz IdM TS2 TUT "Idoy "YOOT, VVON fOaugZAaNs OY AAOQU 
WY ¢ 02 UNODO PU PUNT LOAD poansnow KOT TJOAd 41) pun oanguaoduos, $ (2267) footertmny *g ty pun fry 7O SRO 


‘ozgi09 Son ‘uy ‘nog ‘9do ‘p ‘uoTauBudoad TuoTado 04 
QUBAOTON OOMOTNGANI STAOYdsoUQN Jo KAUOWOINEVOHY $(OZGT) PAOJITIO ‘A'S pun CeyaQ "Y 'O C'S TU COoUOCMUT 


SPONRIAAM = "9 


315 


yp HOLY y 
(Jo) TAUVIIENA! (ppg. 32d) i) 


pereryomneypnrremee of 
acca nies bi pin os a ea i a OF ser errr rr err ney 0 


one! a 


’ 
| ONY; 
mi . 
Q re 
| 


Ei (a) 
, ™ 0061 Cees 
sh 
" ins oom” 
i 
: af 0602 or Tg 
NORE Mae 
ASH OOSeauTL ASW OO8*3NTL 
Seloeded lng SELOdARaLYO 
69) JYNLWdddW3l 


| 
V 


oune hens ened eI dad anlar cent 


ee ee Gana | cid i 
i ¥ veoh baa 
scotia a ds z SUE Te 


(Jo) IUNIVUatA) Ce y_ EM) 99 


QO? ay et Q r 0 a B= st= f= be Gt oF cs of 
a} Pe 
eer 


005 


000t 


NOY? | 


‘ OORT 
ASH ONBIHSWIL 
BVEQL AMAL 


(9) B4t,seadngs : 000 OU0E 


onar/ }amkT Vian Va rane eneey potmeenns 


brie aliassh YA: a Sate fy2 panne eS 
Se Oa DA asta 


Tadd fers! woh } ¥ 
Pe ES MNES ety gg es aad et or Me FOF RIERA NCE 


ied re Bs . 


‘ ee ee, 


SPO Og taal? hy etree 


(Do) 2un.vndawa) Poet) ee) 


02 a et 6 ? 0 a B= 2t~ Bie dee 


_ ) 6 
66g Ons 
900; Cees 
im 0 
—~ rd 
B ooss oes ™ 
i 
: : 0002 ore? 
0047 205% 
ASH COSO*3NTL - ASH 0OOO#INIL 
9ZENL LAT LO np 92LOLde9LY9 
PME CLELHEDS e 007 Vdddadtantmn nnd ttabata bended NUCL 
Beri haa as og lbh Eis sca Ve iki cuinen WiMisiL Ah auatidhiakudlond sasdleks., BPR SNOB MRE 


DY pane Soma te 


(Jo) JuNLvUaUW) (72 4ALAN) ty 


ed a 2 | 8 ‘ 0 te Be Ble Me 02 ot art yy ot Ot 
Sere ee ee ey mY 9 a Ma RSRRLAA AE RE Inet oc eee ere 9 
a5 - Cos 003 
. 8001 Coes 
‘, imi 
‘ iB (oa) 
: ” 
a go Cnt <= 0533 
' tr 
u a 
i fa 00ue 0007 
: eee ——— be 
ASH ONZVeBWTL ASH OOZI AWTS 
FEROLLW ALY 9ZLOLLDLVG 
CU ERED os a 10 a See | Oe Be Be 
49) DENY dsedaL anet ee 
| 
Pedi cable Verma A itdcadie, Aho cw riea hE ou beicenbibbvhin way arr ane cae SOEUR ICS At a Sas PTE! 
ee eS EE & aN kor dra Diet jal Saee Pr y oi Sorat Lia rie Fy 4 fr. 


| 
| (9g) JunavedaHdy (yg Habay i) 
‘ 


og 91 2 8 Y i) v- @- cts 9t= Bee oi a) ot 63 


: ) @ 
006 045 
i 
920! ooct 
| a3 R °o 
7 8 Gost vost 
| : 
: BB con2 CbOF 
i : : 
= dose O05? 
' 1S VORGARHTE e AS OOOG#3NTL 
OU RRCES CL ke L2L04403L00 
(2) 3dNvezandd - Are re 


ee Pern ee ee ee oe 
% ee rs " 
CT 


son ptcngana ein wm 
ante rencerpaw np seman. 
PAL hota of 4 ts 


(99) TWAavuadHa] 
o of 2 8 fF Gi chee, ek. <Bhu-tajee webs 


0 
00% 
0001 
oot 
oovz2 
ooge 
ASH OOSMaHTL a 
Je004603100 . 
9) BYNLYYRdNIL " Over 


sauna tancume. 


(eevee 5 
Ta eT 


Ce ye HALA) 


ge! 10! 


43H OOSs IIe 
22002243100 


(Jo) IUNLVU ad la] (72 UILIN) ri 
oc 3 et g Of ro} 0} ot 
a ne c) 0 
er 005 003 
600s 0605 
Boat 6055 
0002 HQT 
Gage 0037 
: ASW OOFTeIWIS 45W OOGteauIL 
SELGLSHaLYd BeLOL453140 
C3) Bdfiva3sdNngs Oo i Lisp geek 


apie ses 
rt st) **,. ne 3 
ici ahah MT ah ata fan 


Ayah 
IT TEE IS 


oy 
PM ah AEE 


MS 
N 
m 


Lavaaton Uh tabard 


(dg) Wunavarcns| POLE) ee) 


© 
a 


91 ay 8 io bd - - - 
Y i) y 8 at ot Ge $Y Ot oo! OF are! 


ea 
e0u! 


> ' 
ee cess om 
oe Darr 


L5H GOOO4SAIL 
G2EGdsed199 a | 
: . 
Ld dled oce 


beet 


9002 


o 
ird 
Ls) 
3 


ISH 9000" RIT ‘ 
62E0L 483100 Er 
(2) JdNivaadW3ar bse 


000£ 


enema ent Luar y war abaneneeryeiiter inaar i nahamentader uiee saan sid tan ones oe Peg: tee eee o eee apr are 
Cee Try eC Y RP NDR TC ca pair tro mano oeseeymmennsynes apap cee ang cet muergeese we ager carer if é fe ce Sealine oe : 
pa ma a ae ina the aids th, sonal Laehrell Lokal mage wilblin, CO REPRE TS aie feign aan het es = Fg Petron meena anna nt nt amen 
EG ey : Be a pi pe A tds a bea el la) Bs Beat A inet Aitkin si.) 


(Do) RINAVUE AW, (gyg-4BLI) 99 


a a en eS Ce C2 oF 701 oF aro! 
0 6 
ove 80s 
6801 0061 
+ 
| “ 
| oust oss 
0002 0007 
Oost 0632 
ASW 65e3NIL . ASH O¢awaett————— 
€20044u3104 : 62f0eenzL¥a a ee 
(9) adNivyadias é e008 


Swe 

. rend uty manors prema ts Spawn gn mses WA wing eee tite 

iN odiealed td ANA 82d J als Waa did tr ty 4 Lats) auM ie vite Gi kesecddia te, sar tila, HESS: 
: me s i Ton PERT ak pet BV Ra. SY Sisal ult 


‘ 


ed aero 


9 | 8 C= ate Te Ue 
a 
" 60S 
= ‘ Pa Oot 
z i i? 
1 c 
oe ci G04) 
J 
, ’ 
fe 
' GOOE 
{ : 
" 0057 
AGH HOLTER. me 
ZENE LaTLNG “g 
G9) BaNivaaddw3as a Get 
\ é “ 
a et acai e le Pert MOTT CTE RM, RANT RTE Na ORT Wen TUR LSE 9 IPP Nv “igo pth 
ees (ERS TST wT iveo ae PANS i Pe eee ha ah Buh a * ei A 1 
zs bat : . z a : 


Coy tbay) 19 


g1 0! or 10! ori! 
AAA TT 0 
’ ee, 


005 
e051 
wy 
NI 
a ~m 
smear 
Be onee 
nnn, 
— 
ie ae 0042 
ASW HOZwMTs Meet ee etersen, 
6280ee91 09 tai oe 
LS aLedeedeemedverereeS) Lidbedeeberats wmeabblbtedetebmde svenbbbstTt te Loeb bose 


ay 
‘sah 


BG 


ait OR 6 ey v 


S 
od () et ba 
Ne 


ul 
(Io) WUAdvUaUWDY (ype tt) pd 
o} o oF Ty 


be ot 24 8 v 8 vo B= et StH Oe 


5 anes ns be Dee ee te ne oe a ALL ALL 0 
aos 006 
0001 0001 
R 10 
G, 0081 cos: 
' é we QOOr 
« 0082 $042 
«SW 0085311 ; AGH OOOT#3HTL 
62L04d"9100 om 62L04 203100 
(9) DYNLUYTdNaL = 0002 FO aS VW Wy EEN He Nove 


Poorora wn i 


a aga APART EE CARE OAT TZ) 
< FAG ee t? bi 
a wy mnyed BS Nd npr aed 


e © 


pit Le ad 


5 Tt 


of. 


(Jo) TuNsvidaHay (yyy MAH) 99 
02 ot AY 8 » @ O~ 2 91-  b62= ot os Gr 6} 


7 tre 


oGul 


{ 


OORT 


LW GOROe TITS ‘ 13H) 0600" ANIL 
OLLOSHaLNG ‘ GELOLEH Alyy 


C9) SaNdvaadwad : oOoL 


O00E 


asiegsen yi oce ates apeara rtnneWhiog Stguecie ence ALAC Ot pacar hiabalg eis Bute Ae Pe , , 
rik Slats ats tates da Miele ated ya nciai Gh phi J RY) Serre wi Fi rere Noreen fay gt 
Pa ee ne oi ie h se 6, : AE ES Maat aids L's id ee by od Peg 
1 a ’ 


327 


(Jo) BuNavaaaNa, (ey e429) 99 


? 
| zt Q y i) v= 6 he Ot OR Ot ot Of of 
0 0 
00% 004 
606! 020! 
a 
vont OO44 & 
£5 gage 3008 
OOS5 ONGT 
| ASH OOWHBNIL " AGW OUSHAHIL 
| OLLOETsHd - OLLOLLH9LH0 — 
€3) BdNLbuddaL F o00e Os ae ae ET OO DO OE SO BO CO 600: 
i 
| 
| 
LETT UP eT LN oT RT EE RT TN ON TE Te MRE i 


ats . 


(Jo) DuNLvUAdHAL (gyp44W) 9D 
£/te ? 


02 of et 6 ot 


008 


0001 


4S OOS IHINTL 
OLEOLLHdL¥O 
42) FNLGAIdaL 


Soll OOSTH BHI 
OLLOL LH FL 09 


i. ‘ 
9 [remade Reameadare Dp PATER Neb Smee 


A aes IR tel Ecol? Ey fal wd 
: fa 


UOT 
HD a 


CES I Sate 


eo Pay hae teat eds 


LUDO Lebar vt aaeat cna att) 
| " 


ASH OOCTeRITL 
OLEVe Le aL¥O 
€2) SuNsvyadhas 


(99) BUNAVHadHR! 


CeyzetMMH) 2D 
ol ot ot ay ot 
e Tr @ 
00s 008 
a0! Se Goo! 
ih sg 
3) 
ma 
5 00s! O05 
B pon: OCR? 
O0K2 O06? 


= 


48H OOGTWANTL Mmm 
OLLOLem a ANd 


0085 


loeoet henteameneen rae 
da sy 5 rete 


339 


(Jo) nunsvanana: Cg yy Bla) 79 


v2 gt et 9 v 0 v- B- zt  Of= Oa at 103 
16H OOOOeaHTL ee 48H OO0G83HTL 
WelOldualvg ny VELCL LW LYG 


9) JaNivdadwaL “a OGG, Medd hareennldatads dedonlnoreme 


HN apes leper eee aapmtiere texan 


span seg bp et ON Rewind prtrtens see we tee ee 
Be PES OE gett y ahs td 2 4 7 

¥ . A rAd yt a p ual 1 ibis Sty 7 

~ AP Pee 4 Said ik Od RSA i te ili Hf 


(Do) AWAAVHIdHA] (gyetT2MW) 99 


LS H0Re Iu 


LGW DOGHSHTL fs 
1ELOL2a3\40 


VELOLE wae vi 
’ 69) SdNLYd3dhaL ' 0602 


: 
+ 


Lesh meth Praamtehees ® Ls tinnbeanen Lepmauad Last tadd | er eae np ne Freee rcarveets 804 a ee ee a or ‘ 7 re 
. 5 ys, A PS scat Saas ee 
pa a a oe SEAN oa pe 


aS bese ace ra 2 bela ao 


(99) BUNLVUAUWAL Ceyp eta) 
or 


Kd 91 ca 8 v 0 v= Q- 2i-  Ote = 6e- 


O08 


3H 


oa 
ia] 
»> 
~ 


CE? SSUSO HDI 


i 0087 
48H OGT twats % L6H OO beSiwld 
VELL aLva " VELOL £3180 
(2) IdNLYAIdHIL : ouoE 


"ts 


Sere 


Banal tcl heed a ps 
og eae eneaengnestenmc ys 7 


1 SE ge oe ag EE aE ER Wye AD AL he, AGT gh SUSE BES 
. ! 


4 ad i " 


bie etapa) ‘ mmrlyTenny pore ena mmentaes mrergenintnan en te sean 
Wee, eek # 


0061 


123 


& 00s! 


BY S355 1 


o 
id 
Oo 
“ 


: O02 
ASH O£te3nIL . 
IELOLewFLYO a 


LGW OfCTHantL 


(99) UNAVUTGHa! 
i T4 9% zt 8 » 0 i oo B~ 2t= 9" We 
WEEO224 9144 


(yyee 


W9LI}) 


? 


004 


oCol 


C04) 


up? 


NITY 


€2) 3uNLewadWal . nae 
: O0E cosy 
' 
ee are oo 7 ae 
ta, rie net eyes Pm ar Oa Sepa GREY SEI PEEPS wes a PUYR WTR: " or ae ar e t ‘ * gi. By a ‘4 *, a a. , “se - Ys ‘ , = 3 4 m a it ay ; » m 


wer 


Teed Be eb y Nate SISter ee 


7 Fo bi 
pA pet rab P erty ate RC Oe LAR, Berns i BD rere G 


a 


(Jo) BUNAVURAHAL Coz BLOM) 9D 
Ge 91 et 8 y C) de B= 2- Me be- A} ot 8! Q a2) 
6 @ 
eos 09S 
6001 0003 
Io 
~m 
@ east a ess; ™ 
5 e002 weoe 
eese ease 
ASN @e8T@3NIL i ASH GOGT@SHIL 
TOrOddeaLvd ¢ Teveddualvo 
(9) BuNLeNadNaL : sane amit aghe 
err iseraret a ee) ‘ RG IR ode 3s wah din Seablocte hos. a Hhbadod f rae! Beg " ‘ 7 et toys ae wate geese hee Hiei © e. ssi aa NEE 
A Ot LS ar wreaks Tee Bag, FES yi 4 3 2 ee ? Yr Pe ce * ks Pil be ae i ahae Ed 


\ 


! (Qg) DUALvuadWa) Cg yp oH ALM) Hh) 

) e2 9t 2 8 v @ 9 fe oh- Sie Oe- ., OF ot 

| ' Ste fn: 3 - 1 
{ ts) RT etn nr 
\ CIT} 

\ 


0001 
g 
ee ™ 008) 
; i [ 
‘ is 0602 
aa 0042 
ASH BOO" 3HIL ‘ LSH QO0O@SHTL 
Z20r02e"3140 : ZOvOdew ALN 
; on os ee CON Oe an ee Cee vO 
(9) 2unlvsadh3d ocus 


7. Ae 


pee = agneny nega mtanenneay petagine 
Pl ty wee : " 


dynes ce we mee + 


fete 


“oy, a Z m4 
matbintedtaines cy le an nk eae ty 

5 oe etal teat ce ee ee 
. 


(9p) HNAVUaEHAL 
02 «9 at 8 » @ C= 2k 93 e2- 


e 
00S 
6001 
’ Q 
7 4 oost 
a a 
. # e002 
Pi c 
. ; 0082 
ASW OOTTeAWLL ae 
ZOrOed#3100 7: 
(9) aunvagsdWaL ‘ eons 


be 
? , - Seeecad seven 
p ashen 


wearers oars Xo yy e 
sage 
SALA 


Pree 


wala) = 9 


(gyre z 


or 910! 


L6H COCTHRNIL 


zowenteslia 


tat tee 
: i Ely «, 


a7! 


oy 


00% 


6601 


OOS) 


O09E 


ONL 


337 


ITE TI NT ELTON, ACIS OE TET OI 


ny 


4SW OOSTSIWIL 
COMO CH aLyY 
C9) SuNivaadNas 


Wh alae amne 


Be eh en 


(99) auNLvuaanD] 
v 8 


LYN 


pac Te 


ast 


cere] haat 
é ’ 


fern a0 race ec OPT Petraes Eager eyes eee 
‘ r 4 


ty 


iP, Vo 


(eye¥94IH) 29 
ot or or a 
AD r) 
oes ans 
eect = 0001 
ia 
@ 
Bact 0081 
sac 6062 
3 
ae cose 
LSW OOBTHSNTL 
ZOVOSLNALNY 
aves Lelahnnebenaolt 000£ 


338 


DST § hers coredd elas] Anteater lanes 


abi srs ial en ma ere 


(Ig) BUNLVERGH, 
02 ot zt 6 Y 0 e- = ate 


de ima poemrenyroesnopen tenagoom my 0 


‘ 60% 


E cost 


1SH OBOG4ANTL : 
COvo, .¥aLV4 : 
C9) IdNLVNTdHSS, 


(7g BLM!) os) 


0! Ot oO) 
a oe ITT ny TINTT TT 
AMO tTN om eH oom wren, 
sapeeeeesecstaneneee 
K. 
a 
= 
— 
ae 
SSW OUOO"RNLL <—— 
COrDL LW 3400 aa | 


005 


C401 


0651 


HOOF 


339 


(Jo) DUNAVED AWAY (ayy ¥4LIW) 99 


0c ot zt ) v 0 v- 8= che Ot = Oes ot Ot Of 


a reer er 


66S 


0060} 


a 


$06? 


EY SUED [i 


LOW OOSsanTL , 
LOMOL LH ILYg 
62) DaNLWeadNad = 


1G OOG@BHEL 
LOvOA2s IL 


bO0F. 


' 


We er TiT emp; app ae apg Sa a A eon ety Sage memnner mid jrnee ate he ger os *, fe + 
AE MON AN LTT A ieee emt eae 28 aii er eS ait oo anal a beak things 
fais i ZU i Pe AL TAY peal beis ea A Pid RSD Bee kD Oa Dee | ee tah PSs 1 GY > Bis Lit A Se OR Ae CATT A f 


. . 


(9) dUNLVUTAWaL Cope Una) 9 


he ot et 8 » 0 he B= ete t= Oe 0} 


= 
- 


 osamamamaaaand 
004 G06 
6001 066) 
004) 09 


Pa 0602 


Qo 
o 
PSs 
c 
oS 
fa 
as 
es 


16H OOGH9WT4 i 481) OOSeONTL 
wOrOc saa iv) : HOHOEEH ALN eT 


(2) BUNLVAIdNL * 0008 


16 Damen ts aA A hance MN Mes gene 
Pes id Ow * 
fcr | at Lear de ae Sb ta 


ot ol Ot 
rt) roe erery a! - ile B}~ 6 


341 


(Jo) aUNivUadWaL (yyy YALE) ? 


e2 91 ay 6 » 6 ~ @-  at~ = Bee 


ot ot o cy) 
e erin, rrr Q 
005 OOS 
060} 0695 
Ys Q rw) 
mi "east oust 
‘ fh > 
’ \ ee 
. fi ene2 6002 
+ e0s¢ Odhe 
186 OO2TeaWIL oe 16H OOSTHINTS 
vh¥OL203L00 7 vOrOLdeaLud 
(9) FYNLYYIdNIL ; aise 


OTT Ry ONT GENTSP HT RSORLIET FS Ae : 
LE dP Te Br TER Phe SHEET Pey 


are eth’ 


(Ig) Sunivuadwal (gy. lady) om) 
02 ot zt 8 v q@ - 8 ote = hae om} 


006 


ASH OCOTeaKT2 
vOFOLLHRLdG 


ASH OOCTHOWSL 
OPOdda aly . 
(9) JdNsbdadWss 7 0002 


‘ 00s? 


(Jo) AUNAVEAGHAL 


waLayy) = 99 
| 02 9t kt ) » 0 a a 2 to) Co St 


(sype 


4SW 00008aNT 4 
GOPOL LH 3L0 


LdtaLd: 


48H OOCORINTL pe 
GOVOLeH IL 40 ‘ 
(9) BuNivdadWaL 7 0068 


vIN pageeeae egos 
Peet il 20 a 


pean minh p Recta hanes: TY ee nee a Te eee ree oat a a 
yen mere SARE | BERENS CERT PTET AN i : Be a a 
BRGY Rae f 

‘ + 


sy AT ie 
ye Oy ayisy FEF 


coos Baia Fees * iJ hg ee reer t 


OT 27-90 'S ven OOOE = REhu 
G'9TH Z20=0C '€ 0 '9- Geau + OGb2 
C'9t= “4004 '¥ Z'9" OGOE = GLL% 
$ OT 4¥ are 9G" GALE = 004% 
vote 4t-3C '0 G- QOL" = FERS 
r'Ot~ LVe0G 'L Cte GLIN = OF6E 
G'9t= 41-38 'C G ‘f= OGRE = She 
; 2 40-319 6 Ge GLUE = OOVS 
L'9t- Lt=6 ‘3 Ct OOpe = Gxee 
' G'Lte Ot=36 '9 Lite GUCE = ONES 
v'ot= Avett 'y OGRE ~ GLIE 
UOT Zv2a1 bv Q'= BATE + OOTE 
GOT 4teat 6 Gi~ OOH = GLOe 
C'9te= Lt=3h 9 t'} GtOe = OGbI 
T'9T~ 4t-aY £4 O'% ORT = CLOT 
C'Ot~ L109 'Y & & RLZ9t = OONF 
E'9t= LV=T 'C v ¢ OOt = uct 
v'9ts L009 'C a'y GEZt = OGPT 
VAS Oven 3 o'v OGIT = GAGt 
Voie LT209 'C GG GEE = OG) 
O'GT- W904 "3 v9 OOS +» Govt 
O'Gt= Aras 's 49 Get = OCT V'GI= Ftd °C v'y GUL ~ OG9T 
viVIN 402026 G4 OGET ~ G48 b'GTe Vt—Te '% — OGIT = G4GF “) 
OTs L3=00'2 on G/T = OORT 4 'yle GreDt 'C g'G CuGt = OOGCT a 
\ A Sad 40-50 '9 T' OOTT = Get 6 'Utn GUN YT 9 OOGT & Grvt 
' COT 24-38 '6 b't GEIT = OOS A Vt~ GVH 'S 9°9 GUYE = OCCT 
C'9t- “4b-39 't GOS OnOT = OL G'yt= Gten, 3 T'4 OFCT & Gary 
cate “VRE SD FT G40 = O06 4 Ute BvD 3 vir a/Bl ~ OOUt 
C'Ph= 41-30 'C O'ht 004 = Go P'Ut~ GIB '¥ o's OOCEl = Girt 
O'9t= Lane ty £2 2T GLO - O84 4‘vt- Gt+30 'S 6 ‘0 GETS - OGOS 
SR Se 4t-3C'U C'Ct OGL = CLO Vie PVN L aid OGOT = Cheb 
GPT 4-20 'C tut GL479 ~ OOF O'GI~ DVeDA TS 9 6 G46 - VOb 
ite At-Ot'y O'vt 009 = UG De Diets 8 ot O04 = Gen 
4'9N~ 4bePh'S CGT GUO = OGY VoGte 9Ven7'O FOS COO - O44 
Vat Oe2n9 OD F's Ob = C20 C Gt GIR y CTS OGL ~ G49 
C'Zte Ote-al ‘a Bat G4C = 008 Gt- leds OV 49 - OOP 
c'Ot~ LUH2'9 DAT OOC = GaN Gt QI De he BRS 009 = GUE 
1 9tq 44090 0 G'OT G2e - OGt Q vt GT=NF S$ Get GG = Ofb 
TAT Bad Lb-H2'9 £ MM OGT = GZ 9'EGT= Rtas Se RC Oly » O4f 
Gt- PteUR oO B'At GQA- © G Gite Ota Tut £40 = OOF 
abe OTIC 9 US AOC » G&e 
ZNO 08007 cND a COV HW) LHOT SH 
BND O1On" BND J (TOV W) LHOF TH 
v4 '68 © ONTLLAG WALAWT LW 
HdW Get « OVE O4 (OU * ONTLIOO WLIW LIV 
@00Q00' & “Wand ASTON Hdl Git = BVI 


GOO00' © WANT SOTO 
LOW OOM G2COLA Ubiters 


AB OOG GECOLA RyiM 


iets 2G 
ee 


Wy 41¥-2b ‘6 G'L= OOOC = GEbe 
&°GI= FI-IL 3 L~ GE6U = OGH2 
91H 44-32 '€ e'9- OGBE = GLL% 
Tht Ot-v 'O ¥'O= R442 ~ OOLE 
v'9t~ Zt-3Bt'Y 6 "Ue 0042 ~ G98 
L'Gt~ PTAT 2 v'b~ G29R =- OGEU 
TON LI-0U 4 0'C~ OSGS = GLvz 
9t= Ghat c'C- GAVE = OOVE 
L'GS~ 93-36 '} 0'E= GL¥E — 002 BGS yong 3 0 'U- OOVE = Gece 
aD Se 4t-Hv 'O v ‘= QOve - Gree Q'GI- 91-39 5 t Ue GELS ~ OG2Z 
é'Pt= 43-04 ‘1 O't- GCE = OFCE C'Gt- 9-59 'v G t= OGEE =~ GAVE 
G'GT= 9t=aC 'C Cit OGZE ~- GL1z G'7t= £t-aC 6'= GAIE = OOTE 
GGT PT-3E 4'= CLIZ = OO% C'9t@ 4VOAC 'G 4'- QOTE = GeOe 
9°Gt= 9V-av 2 v' OOTe = zor 2 Kad vA teri hme | 6 = GEOR - OFS 
G'GT= 9t~3C v' GZ0U = OCI Q'GT- DVRaG 'e ty OG6Tt = GéOt 
4'Gt- 9TH20 tT fy OG6t = C403 C Gt 9-36 'G 9°53 GL40F = O05 
6'OT= 4b-5C 'T 4 GL40% = JOT C'Gte y= 9 'G 6't OOOT = Guat 
COT 20-24 ¥ a't OO0T = GUL G Ge 9t-ae 'C 9'2 GUAT = OG9T 
¥'9T= 43-14 '€ T'S GELS = OFFS 9'OV~ 43-30 '8 v'Cc OG9T =~ GAGT 
VO 233B'4 4'% OGet = GAGt T'GS= 91-30 T'y GLE = OOGT wo 
U'9t~ (Ate ee e‘e GLGV = O0GT T'GI= M=Dv's G'v OOGT ~ Gevt nl 
VDE Lveat'y 4° OOGT = Att t'GI= Pte 4 q GEvt = OGCT 
Gh QIM3t ds G'y Govt = OGCt 4 ‘Gl 9IHI9 '@ 9'S OGCT = GLEN 
Z'Gt= WVRL 'G ¥'6 OGES = Gat O'Gt= 9-06 Ft 9 GLET = OOUT 
L'Gt~ THAT'S a'G GLET ~ OOTT C Gt OHTA G’‘? OO = GRIT 
O'vt~ G3<3G6 ‘3 £'9 OOESS = Hers Vat 41-34 '0 G'9 GET = OGOt 
Rt 9-30 '6 ra GEIY = OGOT 9t~ AbedL 'b v's OGOT = Lh 
T'Gt- DIC 'O 4'4 OGOS = GLb 9'Gt~ GTHG 2 6'4 G46 = 006 
ZG 9V-D6 '9 & 'O G26 = 004 GGt- Gide '9 4°60 004 = G20 
Phew Ptmat 'y 6'0 006 = GEO Q'vte GI-39 '% L:) SUB - OGL 
9°GT Ve-3C °C G'S GEO - O64 a iite WTP N° OGL = GLI 
9'GS= Drauss 'e ior OGL = GL9 G\- Gt-3t SG 'Or GLP = O09 
v'Rte 9t-3B9 °C Bit G49 = 909 O'GT MreAG ST £'O8 009 = GLb 
V'fit« tend 'v 2'tt 007 = Cag “4 Gt= VAT ob TS GEG = OGY 
t'Gt= Gte-1C'O Sut GEG = OGY 8 Gt- MH-dC'T GT OGY =~ GLE 
Gt- Gtedt't 42 'et OGY = GLE &'Gt= MHI 3 FBS G40 = OOF 
O'vie GtWad't CY G40 ~ OOC O'Gt- M-aL't ov Bt QOL - Gee 
4'bt- Gt-00't Gut OOC = Gk 
; ZN 08007 aNd 4 (IOV W) LHOTAH 
ZN9 01007 uno a (TOV Wd) LHOTaH 
20°62 « ONILL9G YDLOWIL I 
94°62 = ONILISG UBLAWIL HdW O&T @ OVI 


HdW OFT & SVI GUIOGO' « WARD) BSION 
91000'° »™ BAR) SBION 


LBW OO FECOLL YNoM 


LOW COZY 9ECOL4 uWOoM 


WWo cist er os a ee oe 


i; 


TROL ROLE RRS TINT ¥ Ne AD 
a Be eT a Si ise 4 3 nd, wy AN yak 
. 


B'9l~ L43-H0'°T 9 Ste QOQOOE = GzkOe 
9'9I= 4teA9'S v'¥te= OOOE = Gtbe 4°99 AtHLt SE TSI GEOG = OGhe 
T'9te~ 424-40 '0 4°EtH BEGG ~ OCU Lt 2V@OV'T UTI OGaR? ~ GLLB 
Zz'93~ 4y30'C G'‘Ct= QOGOZ = GL4e% DOT L0H '3 & Ole GALE ~ 0048 
6'Et= Gy-B0'F GBH GL44% - OOLE 4'9te- 40-2 3 &'OtH OOLZ = GéVe 
L4'Gt9 9feNe C'St— OOLT = GEIL PaaS Sod LVeDe ‘% G 'O~ GUI = UGER 
9 'GTe DVeWDP'R L'VH GU9e = OFZ D'9- 4v-3C'U Q'O- OGGE = TAR 
O'Gt~ 9t-aG ) Uitt= OGG = CLS o'9t= 23-02 '3 GU GL40E - CONE 
GT MeN 'T vb 'Ot@ OOVE = GEES v'GT= 9t-AC 'v 4 9 GUEL = OFUS 

t= A486 4 a= GECE = OCES 9°GSe= DTHNS Be 9 Je OOLS - GAIT 
G'9t= 43-06 'C t b= OGES = ELIZ VAT 4V-0C0'6 9 '9= GAVE = OOVE 
A Sd ATF 'b T d= GHL41E = OOTS C'9t~ 41-09 'G 0 '9- OOte + GlOU 
L°91— “tae ‘3 9 'O- OOTE = GLOE F 'GTe WG-16 ‘2 4 G- GEO = OGHT 
a 44-20 'C t‘O-= GEOE = OGT U'Gt= Pt-NG GC G ‘Pee OGOt = O404 
O'9TA= 25-409 '3 9 'L~ O41 = F403 GGT TRS CO C99 GANT = OOS 
C'9tH UU]ed4'V 6 '9-= 4400 = OOF Cte 21-20 'v Q~ OOBOt = GUct 
C'9t- 21-2C 'G C '9= Oot = GeZt o'Gt= TTD tT 4°G= Gast ~ OGeS 
V'9= hteRa C Q 'G~ GOAT = OGF9T Ve Sd L-A9 C u'G= OG9T = G4GT ~ 
v'GI= OTE ‘bv t'G= OG9T = CLKT G 9ft- LT=28 °C 4'U- EAGT = ONGY pad 
Gate Rl By ‘9 GVH GAG = OOGT V'OT= £02 ve OOGS = Gayt 
E'Gi= Wreay 'G eve OOGT = Gubl GG he OteDo % v'C- GREYS = OCES 
Gite Gt-3t 4 ‘&- Revi = ORCI jo Te Dre IS 'G QO Re OGCT » G48s 
Gute Gt-a0 '@ t'Ce OGET = G2Ut 7 GTe WMH T4 GC ue GAEL = OOST 
D'Ute= GlHI? 'S ofa C180 ~ OOaT Ofte PI-NC 'Y 4 te OOF} =~ GAIT 
‘ é'vt~ GtaAC 't Q'&= OORT = GUT 9 'GIeH Deady '% Vite Cett ~ OGOt 
B'vin Ghd ‘ft c't- GUIt = OGOt v'GI 9t=-00 'C 9 = OGOT = 4h 
L'yt@= Gt-30 9 'TH QGOT = dG Q'vl~ GV9IG 'y Go £46 = OO 
L'vte GtaHO ys Vite GL44 ~ 0046 L'Gt= 9M Tie 006 = GEN 
G'GI= I-36 'C ‘= 004 - S20 L'Gh= MH De 0 G20 = O64 
G'GI= 9tDE ‘- CEB = OG4 PF 'Gt~ Pt 2 Git OGL = GL9 
e'Gt~ 9taa2 9 Q OGL = G49 9°Gte A td | ee e G29 - O09 
Gt 9tHD4 ‘6 5 G49 = 009 PY £0710 ‘4 9% OO? = EUG 
v Gite DiV=Dt 'b e's 009 = GUE “GT DIM RES te GOR =~ OF 
9'GT= DVR 3 6 't GEG = OFY 4£ Gl- Dt Yh ac QCv = G46 
G'GT~ Dtest 'C 9° Oth = G4c 4°G4> Fbeae C'v G40 ~ OOC 
G'Gt= Wea Lie) G40 = OOF a ad WHT 9 av QOC ~ Cee 
ZN) 01007 eno d. TOV WD AMOT SIH “wey 01904 Fal) Ll (IOV W) AHOIRH 
Q4'6@ » ONTLLSB WALAWI LIV 0 4% 4 ONILLIG URLAWI LIV 
HdW OCT # BVI dW OCT » ve 
GOQDO' * “IDA TQION C90000 #8 “RAS HBION 
LBW OOG 420042 UWGM LW oO SECOLS VeItIM 


’ . PETER See PEI ROT GEER ATT 
wy f a M 


ME op AN BAD EL De WR bse Al EE yee Pp agree 


2'9t- 
v'Ot~ 
GOTH 
Cc '9t~ 
T'91= 
a'OT~ 
PND 
GOT 
2'9t= 
G'U= 
B'GI= 
be 2 Sod 
9 'DI= 
C'Lt~ 
2'9I~ 
T'9TH 
G'DI~ 
V'hteq 

Liew 
4°Gt~= 
v'9T= 
L'9T= 
9°91 
Rite 
9'ES= 
4'G3= 
4&'GTH 
ae 
4 °GT= 
&'Gts 
L'QtH 
Gate 
C'Gt= 
E'Gt= 
G 'Gl= 
Gate 
R'Ut~ 


UND 06007 


hae. SRPPRPETER URINE AY 


pa Sachs 
ee as 


iiss 


° 


EEG TY SEE BG 


23-36 'S 
LboAe ZL 
Lt-3¢ '€ 
Lt-30 'y 
43-94 '4 
Lb-309 '9 
At-3b '% 

45-39£ 
43-30 'G 
Lt-3v '€ 
FtH-AG 3 
4U-a8 'U 
4139'S 

O=a6 
Atay 9 
LbeAG 'L 
Lb-36 'U 
OeAG ‘0 
LV—35 ‘3 

9t-ae 
L0—3T 'y 
L312 
L194 '¢ 
9t-2E '& 
I-40 'S 
9t=2b ‘3 
tm 3 
DV8239°@ 

9-00 
leapt 
9T-20 '3 
I-30 'C 
9tHo8 'G 
DiHAG ‘9 
WHE eC 

a Sarr 
Gt-IC Se 


@Nno 


G'QtH= OOQE 
4'6- C267 
én OGDz 
v ‘O- GL4L42 
L'hen 0OL2 
Ln GEIS 
9 '9~ ORGE 
>A had GLVe 
&'G~ OOve 
v Ge “eee 
4'U- OGee 
five GATS 
4°&~ AMS 
TC CEO 
G Un OGét 
u~ Gént 
Cite~ oobt 
G's GELS 
*~ OGDS 
GAGS 
Oost 
Govt 
ocet 
GL2% 
Q0et 
Gets 
OGOs 
GLd 
006 
G20 
OGL 
G29 
009 
wae 
QGb 
G26 
cit ooc 


ceONONK eon 5 
“COC Goanrninnecscooana- |. 


-9¢ 


i | 
to) 


-« 
“~ 


tarteride 


tpserrrerry 


G26e 
ohetey 4 
GLE 
0042 
CeSz 
OGGe 
GLe 
Ove 
cece 
ORZTS 
GLIZ 
oOte 
GOS 
OGSt 
G4G1 
OnBt 
GELS 
OCT 
GLAS 
OOGT 
Geet 


GLb 
006 
GED 
OGL 
GL9 
009 
GEG 
OGL 
G4e 
OOR 


cue 


4 C10V W) LHOTHH 


49°60 = ONILIAS YALAWIL WV 
HdW OST » BVI 
£90000' » ABAD ASTON 


LGW O 


6UCOLEL 


UNGM 


: Set etn di MES 3 
t if ‘a Z " 3 3 
met EB a aT Ui al ii i be Aa aN Ne BN ae 


cn 


RASSCSCaAERE OQnNe CONS 


w- OG 


a 
q 


Bnd OF007 


+ wit 
PROS 


9\- 
P\~ 
G- 
Gle 


4400 'C 
40-30 °C 

4be-08 
Lt=3b 'y 
Fay 'G 
PI-94 'G 
90 'b 
Way ty 
9t-0 °C 
PV-509 fF 
GIV<He ‘ts 
Gb DT Bs 

Fl=3ay 

Ito 
43-00 bv 
41-39 '9 
FYB? 'y 
FVAb 'C 
9-32 'C 
PtR-2b'6 

Pteac 
A Sas (SE 4 
Z3=33 'b 
FI-3b 'G 
I9t=30 'T 
Ltt ‘9 
Aaa ‘I 
Pte Tt 
ateac 't 
At-at'G 
41-30 '9 
Pras Ys 
44-32 '¢¥ 
Pres 't 
ie Ron ee 4 
4tedd 'G 
Fte3at't 
PIAL YS 
GteNs @ 


and 


din 


: - occ 
amma SPOOR SVEN SCCOWNA- 


-TO-090 ODN 


)00C 
GEOE 
0486 
CLLU 
O0de 
CUPS 
ORGS 
GAVE 
OONe 
Goce 
OG&Ee 
GANS 
oleh Fe 
GU0U 
OGet 
GANS 
YOont 
GTA 
Oot 
G4Gh 
OOGt 
GUYS 
QOGES 
GAT 
OO0Rt 
Gers 
ocol 
GLO 
008 
G20 
OGL 
G49 
009? 
GEG 
OGY 
G46 
00c 
GUE 
OG 


i 


Clb 
ocoe 
GL4E 
0048 
GEA 
OLE2 
GLE 
OOVE 
GUCS 
OGce 
GANZ 
OOTk 
G20 
ORT 
640% 
ooGgt 
GEL} 
OG?t 
GAGS 
OOG 5 
GAs 
Oacr 
GAC 
Q0Tt 
Gary 
OGcot 
~ GL4 
- 004 
- 620 
= OGL 
~ G49 
= 009 


(TOV W) LHOLAN 


4°60 & ONTILIAG YOLObII LV 
Hd Gol m sv} 
*& ANT DBSON 


18H OORT 


tek 


e000 


QTLOLL 


UIs 


Zt= al-38 '6 6 'G- OOOE = G242 Zt- 43-93 FT 'OVR OOOF GEb% 


vist~ Qt-32'v €'O- GEES = OCHS GOT L£t-3h'% Ol- GUOe + OSOL 
Z'Li= GtH22 '9 G'4- OnBE = G/LZ T'Lt= BI-32 'O L'b6- OGOZ - GALE 
ate= 43-31 498 GL424E =~ YOLE ASS Lte34 '3 v'6~ GALE = 0OL% 
Gt 23-06 '6 c'9= OOLE = GE9% £'9T= 41-90 'U 6 'Q- QO4E = G29 
C'Gt- 9T-31'6 G'G= GPS = OGGL 9 Ut CII °@ Cc 'G- CEI = OBS 
‘ Loyt- Gt-Be ie 2°G= OGRE = F404 Pte CVD '@ G~ OGEGE - Ch08 
Zul Gt-DA 'F 6 ‘t= GLUE ~ OOS Ctl Gl32 °C B- GLYE ~ OONl 
L ‘tle GTRAC Ce L'= OOve ~ Geer 4'Ut- Gt-a Lhe OOvVe ~ Glu 
‘ b'vteq Gt-3e "3 O'v- GES =- O42E T'Gt~ DTH AG TL 4m GECL = OGlE 
! C'vt- GteaAT G Q'¢- OGEE = GATE G'GhT~ PI-d0'E 99 OGES ~ GAVE 
| vivta= Gi 'E ae a HATE = OO B'Glx DhodG 'T C'9= GL4T2 = OOS 
| G '¢t= GUHA ec ¥ ‘C= OOTE = C208 4 'Cit~ PURDE 'y B'G= OO1e = GloOr 
| Vote Gide ‘bv v‘'E= GlOE = Gat Chkt~ PIHRY 'G v'GH G2OER =~ OG4I 
; C'vt- Gt-3C 'G G EH OGét ~ G4B3 Gt~ Gteat ‘3 &'v- OSG = GOS 
P'¢te~ Gt-IG S 9'C= G248t = OOUT £'GI= DIHaG GC y'y= GZ01 = OOBT 
v'¥t= G'-3e ‘bv v ‘C= OORT = Gat G'GT- WH30 9H oont ~ Ga2t 
C'Gt~ DrH2G bv Q'S neht = OCP 4 Gite PVnae 2h C- CULT = O8FT 
9 'Gt= QV$34 'U b Ua OG9T = GAGI 9 'GIH 91-20 8 ve OG9T = GAGT 
C'Gt~ PYRAG ae GLEE ~ OOGT G'at- WV 39 Nita ELGb ~ OOGT 

T'Gt~ OV 1G 'L C't~ QOGT = Geyt G'GIh= 91-3 Tite OORT = Cavt oO” 

9 °St= MteaL'S B'- GUYVt - OGEt 9 'Rt~ WVHBA '@ ied Gevt - OGCT a 
O'GT~ 9I-A9 't O'= QOGET = GLUT GGT 91-30 'C Q'= OGET = GLit 
! O'GT= 93-39 '3 a! GLEt = OOzT Ctl FT-30 'v B° GET = 0083 
{ O'Gt= Dias 'Y a't OOSt = Gett C'it= 9TRAG 'v G'S OOET = Gart 
A to A Sari a a't GEttT = Of01 PGT PVC 8 @ GRIT = OOS 
L'Gt WrHIS 'S CU O8OT = GLO qt- L136 Le OGOT = GLb 
; L°GTH 9T-aS '% 4% G44 - 006 &'Gte Ves | ce G46 = 006 
v'GI PIC 'Y 4'C 006 = G20 G 'FI8 <t-3b 'C 46'C 006 = GUA 
: GGT 9v=2C uy GeO = O84 B'Gt- PIAL 'Y C'v G2Q = O84 
v ‘GT 9tHU9 '€ q'¢ OGL = G49 9 GT Pinas 2 eG OSL = G19 
¥ 'GI- 9-39 'C a9 G49 = OOF GGT WVHA 'S O'¢ 649 = 009 
; 9'GT= 9-34 'S 4'9 009 + G&G G'GT= DVB 6 '9 Q09 = GEG 
| 9'GT= PtHAG I'S a G2G = OGY 9 GH DRAGS tT. 2G ~- OGY 
1 4'Gt= 9THH0 ‘3 2°'0 OGb = GLE t, Gite PTR a4 OGY = GAL 
} rR Sd 4t-d0 4 G'O GLE ~ QOC B'GI= PtHaG 't c'a £40 =~ OOF 
v'GT= I-26 'C ' OO = Gh2 vwul= PteAR bv i ar) OOc - Gi 
&'tte~ Gta 't or Gan - OCI C'GT= MH & 4'b CEU - OCT 
ZND 08007 eN9 i (TOV W) AHOT EH @NY OF00 1 @No i ("IOV W) LOT GH 
; L44'h@ @ ONISLAG YALANILIV 24 'O8 * ONTLLES WALOWIL Vv 
HdW OCT » GyI Nan O21 © VI 
vOQ0O0' * WAAR OBION GYIO0O' = AAS GION 


LBW OORT OfE0L4 YWGM J8W 00% GECOLL UNG 


ert a i ee ee ee a ge er “te eng Riga an 


L'9T~ Ltd ft 4'b~ O00E C26% 


9°91— LI-3b 'S é- G26 =~ OGOZ 
4°93= £3=-30 "3 G'L- OOOE = G22 49TH 40-30 "3 t 'O- OGUZ = GAL 
GiLts OV-36 '€ Gik= GEOE = OGGU oa Sl 44-30 'v ie Ao ELLE = OOLZ 
2 °9t= 24-30% G'9- OGOE ~ G44e GDS 41-3C '€ G '9= OOLE - Cx9U 
6 '9t= 2t=0C ‘ft 9 '°9= GLZE ~ 0022 O'GlH 9-90 '3 C'9~ E290 - 0668 
Lt- Zt=33 'T $9 0022 = Go9u GGT 9V=36 'C T'96 OGGS = CLV% 
v'OTH £359 °C 1 '9= GEIS = ORGS 6'Gt- IVeay 's 0'G- CLANS ~ COV 
£'9t= Z£7-3C °C 6'G9 OGGE = GLtr 4 'Gt~ ted? be 4) @ ‘Gn OOS = BECY 
C'9t- 23439 "bv 4'‘G~ GL0e = OOS Cale 9-36 9'Un CEES = NGI 
C'9tH= 40-30 'v c'G= OOVE = GLE E'GS= iA Sort] Sa) 6 'C- OGEE = GAVE 
a '9t~ LT636'9 G bm GTEE = OGTS aI 47-36 6 € C- GLIG - OO 
To OTH 244-326 9'E= OGES = GLI1e A L41-80°0 03H OOTe = GLO 
v'9t~ 43-22 ‘bv Ge GAVE = OO82 G‘9t- L£t=3G6 'C ARE ofa T20T - OGOS 
&'91~ 4£t-3C '% GCa- OTe = Cl0e v'9t~ 4t-32 °C ie od OG4T = G2at 
Tate Bt-30 cea GUOZ =~ OGSI 9'9V- 43-30 '% TH G4BT =~ OOBT 
29TH L£3-3G '% vite OGSS = GAOT c'9t= L£4-32'9 i= OOBT = GEZt 
T'Zt~ O+-38 - GZO3 =~ OOnT B'GI= 9t-3b 's Pian GOLt =~ OGFTt 
'O= 43-36 ‘1 Q'= QOBT = GrZt Lvs Gh—3% ‘3 a OFF = GAGT 
LS—= L4VeNt Yt es GELt - OGPt O'tt~ Gi-DP sy c's G4GT =~ OOGt 
tidl~ Ot—29 'O 4° OG9T = GLGt 6 'vte= Gt-Dy 't o't OOGT - Gevt Oo 
T'9I~ L£V049'L G't GLEE —- OOGT V'Gte 9t-9G 2 ze Govt = OGCt w 
Rta Gt4 '% 1c OOGT = Govt GC 'Gte TV-3G 9°% OGET ~ GLUT mo 
T'Gt- Pt=HDE 2 G'S GUT - OGCT 9 Cle PI-D2b Te GLE} = OORT 
U'Gte WD 0 L't OGES = 6421 4 Gt~ 91-38 4G O0Tt = Gert 
a'Gi= FTAUd 'S tC GLEI = OOUT R'GtH 91-30 '& ty GEIT ~ QGOT 
Gat Dl-3b 'G v'e OOZT - Gart 6'GS~ G38 3 9 OGOT = GLO 
Gt~ WV-34'6 o'Cc GUIT = OGOT q1— Ft-at if] G16 ~ 006 
C ‘Gt FT=<3G G'y OGOl = Gee O'GT= Pteay 't Z’S 006 - GeO 
G'Gt= Wet EC G G44 = 004 Q'Gt- QV=aAG tT g'9 G2G - OC4 
¥ ‘GT 9-310 '€ a'G 004 =~ &2z0 Dim L3-36 '6 C4 OGL =~ O49 
L'GtH Qt-3u & 9 GeO = OGZ 1 9t- 4t~3% 'G 6 GL9 = 009 
tate 9~IE 4 9°9 OGL - GL9 tT '9t- 44-39 'Q 9°98 OOF = G2G 
G Gh 9i=3By 'C iar 4 GL? = 009 O'GIH DreDbv Cb G2G = OFb 
G ‘Gt 9t-3b 4'4 QO? = GUE 9 'GT= PteBE ES fF OF Ofv - GLC 
&'Gt= Dab Y tO GEG = Ob vate 41-30 0 97 OV G4C - O08 
EB 'Gt=- 9-38 '% 4°68 OGY = GLE am Otnat tr & tt O0G = GaN 
G'GT= WRat ec cé G£C = OO0C & GIe MH-3C tT & Tt RUE = OG 
Z'Gke 9t~D2 9 ar OOf - CHa Gt 9t-pa'T GO at Ont = GL 
ZNO 05007 ZN 4 IOV W) LHOISH e€ND 01004 @nQ i COV bID LKHOISH 
4°60 @ ONTILAG YSLAWIL WV 44 42 — ONTLLE9 NaLaWI Lv 
HdW O€T w OV) Hdl) OLY » SVI 
40090° © “VAAN ASTON 1000 ° © 1ZA07 SSTON 
LAW O OEROLA UNM L8H OOS OUCOL/ YM 


SA Feainennersed Ue meet otmpintd y oe rors ne 
nde te Be eis kano. eC errs Tae 
Pa aE LL oD bie Sie Ui Ui) Ci aac Ort at 


C'L3— 
vLt- 
C'dt= 
D°9I— 
T'9t~ 
SGT 

Gt= 
B'Gt- 
6'RT= 
v'9T= 
G'GI- 
B'vt- 
v'Gt= 
c'Gt- 
Eat 
9 'GT— 
T'GT+ 
v‘GI= 
CGS 

Gt 

Gh~ 
B'GI= 
G'RI- 
GGT 
B'T= 
GGT 
VR 
Q'GI= 
v'GtH 
GGT 
C'Gt= 
C'Gt~ 
C'Gh- 
Z'GI= 
z'St= 

Gt- 
E'Gt- 
b'ttea 


ZNO Of007 


Ol-aG *v 
813-39 '€ 
Bt-30 '¥ 
43-3C 'S 
ét-3t ‘6 
Vi 36'S 
Gt-3T 'T 

91-30 
GImAT 'S 
23-37 'v 
9I-Av '& 
GV<34 '3 
9V-34 °C 

9T-34 
PI-36 'G 
WVHAL CS 
Dt3v 2 
91-56 'E 
BTHAT'G 
91-day’ 
WV-3% 'b 
9tH3G ‘4 

9t-36 
9-30 EC 
VI-3Bb ‘I 
tea 'C 
41-84 'S 
91-89 'T 
91-36 'C 
91-36 SG 
3T-042 'y 
9T-AC 'S 
9-39 'y 

9t~29 
GtH3L 'G 
I-32 'b 
9t-Ab '¥ 
Gt-ae ‘bv 


ZNO 


-% OD 


aBRenDacnec 


aan 
MNN-OO .. 7. 
wwwmee FOR DIN SC COMA wn 


n 
ry) 
“ 


4 


OO0E = 
GE6E - 
OGUS = 
GLLE - 
004% = 
CLIe = 
OCGe - 
GLE = 
OOS + 
GeEZ = 
OGee - 
GLE = 
QOTe = 
G20d = 
OG4T - 
GLB% = 
OO8T - 
GULT = 
OS9s = 
GLGT = 
OnGT 
Gav - 
OCET ~ 
QLET = 
o0at = 
GIT 
OGOt 
GL 
Q0& 
GzG 
OGL 
G29 
009 
RUG 
O¢Cb 
GLE 
00c 


2a 


G26E 
OGaz 
642% 
Q045 
C29 
O8Ge 
GAVE 
Ove 
GUEZ 
GUS 
GLT% 
OOte 
GEE 
Oh 
E281 
oot 
GoLt 
Of9T 
GLG3 
OOGt 
Govt 
ORCt 
GLOt 
oot 
Gert 
OGOt 
- G44 
006 
S2o 
OGeL 
G49 
009 
GUG 
OGY 
GLE 
OOr 
Gee 
OG? 


prayer pp,rrwsia 


(10OV W) LHOTSH 


21 °OE = ONIALAS YaLAWIL IW 


LEW OOZT 


40000 ' 


HdW Get 
= aAa1 


OCEOL. 


sritam as we ene 


» OVI 
ASI1ON 


YUWSM 


ra 


: 4 


, 
thy nal se 


pit te bee els oa 


PA 


ed 


biLte 
T'LI= 
are ee 
BLT 
RLV 
Q'Lt+ 
4°Lt= 
G°LI- 
V'Ltq 
C'Lt= 
v'dT= 
C'9teH 
& OTe 
O'Ofm 
iF) ‘Ol= 
D'O1= 
ViLt~ 
R'9I- 
G'9T- 
E'Gt= 
v'¥yte 
6'GI- 
eT 
C'Ghe 
C'Gt~ 
DRT 
4 ‘bt~ 
T'Gt~ 
9ST 
T'Gt= 
b'Gt~ 
tT O9t- 
a So 
4&'Qt 
& ‘CTH 
B8'Gt~ 
G'GT= 
GGT. 


ZN) 0100°1 


2s ote Ags 


Pre Py OOM yt Petts 


BI~FC 'b 
876 'L 
OF~30 'G 
O~3G °F 
OI=39 '% 
Bt-39 'F 

Bi-az 
OIHWDy '€ 
BiH89 4 

Qt-26 
Bt-39 
L136 '9 
43-3 ‘3 
AV“3E '@ 
L£3-3L '% 
41-50 'Z 
BI-32'8 
£1-3b ‘2 
21-37 '€ 
91-30 ‘v 
L034 'E 
WHC 

9-32 
A Set] ae 4 
PIR 'b 
91-30 't: 
T—3e 'S 
GVHAP 2. 
9t=10 '2 
9V-36 ‘2, 
GIVH32 '€: 
23-36 °4 
£1639 'F 
A teria} 
Gay 'T 
9t-39 1) 
9tH-NC 6 
D¥~DA 2 


2NO 


4 
a 
$ 


NANKNX SSH ee IG? 
it 


ROGCIOAR-“|¢ HoOOAnANW 


i 


QO0E 
G26u 
0602 
CALE 
O04 
CEU 
OGGe 
GL0% 
002 
GVOS 
OGZe 
GLITZ 
OOT2 
CzZ0e 
OG4t 
G26} 
O0Bt 
GRAY 
OG?t 
GLGt 
OOCs 
Govt 
OGEr 
GL25 
0o0zs 
GUI 
OGOt 
G46 
004 
G28 
OGL 
GL9 
009 
G2G 
Oty 
G4C 
vol @ 


Gee 


C10OV W) 


~ OGZ 


G262 
OSes 
GLL2 
00L4E 
GE92 
O462 
CLve 
O08 
GUCS 
04%2 
G42 
OO” 
G20u 
OGST 
GL40% 
ooagt 
GELT 
QG9t 
G4GT 
O0GT 
Gay 
OGEY 
GL2Y 
O0Zzs 
GEry 
OGOt 
GLb 
006 
G2zB 


G49 
009 
G26 
Oke 
GLE 


=~ O00OF 


C22 
act 


LHOT SH 


OF = ONILL9S YALSWIL IV 
HdW O2T = Sut 
20000" #* T3A37 3EIUN 


L8W 00G 


OCEOLL 


YWSM 


351 


6 9I- ZU63€ ‘3 4°G= OOOC » G2l4z 
L'9t= 43-38 c'G- QOOE = Gzba 8 Wt Zt 34% tr 'G= E265 + OFBE 
4'9- 23-34 ‘3 6 ‘be GUST = OGHS GDH 20-26 6 'y- OGRS = £422 
C'9t= £3-30 '¢ ¥ ‘ve OGOe - GL4LZ LOT £3-3% G'b~ 440 = 004% 
L'9t= L045 6 'E= GL44E - 00422 9 GT 9T-3f c te 0040 = GE9U 
4'9T= L4V-30 ‘1 v'E= OO4E = G290 é'Gteq 91-39 4'C- GU9% © OGGU 
4 'Oy~ Lt=30 ‘1 Gt GURE - OBES 2 'Gt= Wa 9 9 Cs OGGE = GLE 
L'9T= L£V-RU viUq OGES = Ghee GT Gt-3t & Ge GLUE - YOUNES 
AS A ol 20-37 'v 9 ‘T= GAVE = OOVE C Gta VAY 'G FoR OOS - GECY 
9D Avo 2 ied OOte ~ CELE 4 Gt~ OL-RY ue CUES = OGTY 
9 'GT- I-26 'S Qs CEES = OGUS C'9tH Ltead0 'G @ite OOGE = GATE 
G'GTe JyeHC 'C is OG2eE = GLVe% 4 °GT 9-0 4'- Glee = OOVW 
9t- 9TMaT YS J GLIE - OOF. 6 9T= At—-ub @ Ace OOS = FL0U 
G'RI- DrHdb ‘2 9°t OO! = GlOU qT. VT c¢) G2OL ~ OGHT 
vats 9t=48 "EC @'& G2O2 = OGh! a fo 41-80 'G t OGOT = GET 
b'F9l~ Ava RM OGG) = G24 4'Gt=- At-36'% G't C480 = OO0GT 
&'9t~ 2t=3€ '% 6't GLUT =— OO G'GT= 9Tode 'C C'S OUBT = GaLt 
it~ Heat's vic OORT = GaZt 9 GIe Deady @ 6'% GULT = ORDT 
it~ BtHRb Sb 8't GALT = OGFT & atl~- Dt-3Be 1 & Cc OCGt = GLGt 

4 '9te 43-UC ‘1 viv OG9T = GLCI C'9t- 44-39 'y ' oY CARS - OORT ~ 

e'Gt~ QVH2L ‘3 é'v GLb - OOGT &'91~ 4%"3C '% L‘v QOGt = Gabvl w 

GGT PI-AG TY CG OOGT =~ Gavt & 91H 4-3v 't "4 G2yt - O6ET ” 
L4'GT+ tab 3 4'6 Govt = OCC) 9 We LV30 'U 1'9 OSEV = GLEI 
29 LtH9 '9 c'> OGET = GLet G'9TH 2t-3C'C Q'9 G4ET = OORT 
Vans LERHG hs a9 CLEY = OO] b'9T~ 4t=3t 'O 94 QOZT = Gary 
FI DVHAY Gi4 OOST = Gart v ate L£b—3 C'B CZIt - Of0t 
BGT 91-39 3 va G2It = O40t G'9T~ 41-36 2 6 OSOT = GLir 
4°G1- 91-32% 4°Q OROT = G44 Lt~ 4d-3% G'S S44 - O04 
9 'GT= DIH2b 2 Liar) G44 = 004 & Gt- MWA ys & OF 004 - G&Ga 
v 'GI- 9THDe tv or O08 = GE RQ Gt- 9t-a4't Cyt G20 —- OG4 
v GI DTadL EE 9 OT G2Q ~ OGL ? Gt= QTeAb “py com OGL - G19 
Gt= Gynt Cty OGL = GL9 TOT AVe3¥'L 4°81 429 = OOF 
N'vte G¥-3G't Ot, Gl? =~ 009 9 GI 9t-59 2 vet 009 = GUS 
ee So Stands 'S C'at O09 = GUS 6 Cte PIS oT bt Gb = Ot 
&'bt~ Gtede tT Get GaG = OGY 9 Gle 9t-uv 2 Blut OG - GAC 
9 VI-~ GI-AL'U @ ah OGb = GLC v GIN PI BDO & Gt G40 ~- OOF 
C'Gt- I-30 4 OAT ZC = OOF QO GI- Ota 3 ot OOL = GaG 
@ Cl 9-08 '9 et QOR - Gee 9 °GT= Pewee 4°94 KET = OG 
END O180" Only a COV Wd LHOL SI @N) 01001 ead t (IOV W) LHOT RN 
GO'OE  ONILLAS YAaLaWT SIV 10 O68 » ONILLAG YALIWILIV 
Hdl OCT = SSVI Hdd OUT = BVI 
1Q00° # “AAR ASION GO000' = WAAR JBION 


ABW O TELOLL MWe 184 OOBt OCKOLL URIS 


«a 23a 


veh CAT 


4 OTe Lt~dy ‘3 Q'v~- OOOC = Gee £'9%= LV~3t 2 G ‘ve QO0E =~ 848 
GAT Ot-ab 'C 4'¥- GE6R - OCHE eat 41-4 '@ vv O24U = OFBE 
4'Lt= Gt-Ut 'S ay OGOZ = G4Lu A he PVH-38 FT 9 'C= OGOE = GALLE 
se A Sa QAW=2G ‘2 4'C= G44e = 00446 e'9teq Lt-06'R t'E= G446 ~ OOL8 
it- At?) ie) 9 ‘C= 0022 = 292 Q'Ut= Gt=39 'F 9 '&~ OOL8 = CB9Z 
¥ OTs LV=N9 ‘CS C= GENS = Cake ra ad 43-n9 @ = GIB ~ OGGS 
wz Lt = O00 'G vd ORGS ~ GLUE v'Lt~ OF=09 'G 4't~ OGGE = GLUE 
4'9T= 4t-Ne 3 6 'tH GLV8 = OOS Lt- 23—3 C't~ CAVE = OOS 
TAte~ Qbots G'3- OOvE = Geer B'9I- 2£t-04'% 4'‘- OOUG = GULY 
dt- Qi '6 Tit Gece: OGee 9°91 40-09 '& G ‘* GECE = OGU2 
Q'YT~ Lbe39 "3 0'- OGRE — CATS C'gat~ Liv 'C Gi OSCE - GATE 
D'OTH 2tHOR 'S Qi GLIZ = OOS &'GtH LtHHt 'S G'= GIS ~ OOS 
0'9T= LIb<DG ‘3 Q'~ QOTe = Q208 £'9t= Ltt 8 4° OOS = G20& 
T'Lt~ 83-36 q ' Geo® = OGét ‘Pte 20-238 c's GOB ~~ OGHT 
CLt= Ol<NG ‘v t's OGHT = GANT v'DTm 41-34 '€ a'% ObGT = GAOT 
C’Atq Qt-NE 'G a's G4OT = OOOT Got LYnDL'% Cc’ GANT = OOGY 
ee tl AV-30 3 ¥'% OOBT =~ GUAT eat= AteDb 9 C QOOAt ~ GUct 
Ce Bd CtHaC 3 aie GOLI ~ OG9t 9°91 4iG 2 G'Cc GELV - OFT 
9 'OT— 43-0 ‘2 6'c OG9T =~ C461 9°91" LINDE ey OGIT «= GAGs 
Dm Dad) c'yv GLG3 = OORT a 'Gin 9t=NE ‘3 O'yv GL4G5 « OOGT ”m 
v'9tH A2%=0C 'v o'y OOGT ~ Gat A Ted 4V=Tb 6 G'S OOGT «= BBvt na 
vy '9i~ 41-30 'C GG Geet = OGcT OT 4t-A0 4 9 GLet = OGCS e 
C'9tH ATeav 'G vy OGES = GL2y O'Gt~ GI 'T G'? OGG" = GLEt 
G'OV~ 42t-H6 4°9 GLEI = OOUY G'9t= 20-40 °C 9'9 GLEt = OOUT 
¥'91~ 43-54 'C R's OOEt = CEtt 2 al 46"3G 9°9 OTT = Gat 
v'9teH dt=ay 64 GUIT = OGOT £'91= LT¥=HT 4°9 GEIS = OGOT 
Gt= T0346 'b 9° QGOT =~ GLé L'Ghs 9-10 'Y 6'9 OGOT = GLb 
O'vt- Gi¥-320 '} v'6 R40 = Q06 v'GT= 9-30 'C tes R46 — 000 
D'vte Gre IAG 'S ?'b 004 = GUN 4'Gt= DH AC Tt C's Q06 = GUO 
G'St~ Meno F'OT GUO = OG4 2 '9t~ AVeas 4'h G20 = OG4 
T'GT- I-A 'O Os Och = G49 T'91- 4-26 'O g'0 OGL = G4A9 
Gt 9v-AG'G 4 Os GL9 = 909 Cat FHP 'V a 649 - O09 
T'St~ 9-3 'O U's 009 = GG 4'tte= GUA 'Y “ib OOF =~ GUC 
BGT 2 St?) oe ee ee 2G ~ OGY t'Gt. Wt-344 'C ot G2G = OfV 
Gt Wd Cet OGY = GAC C'Gt MIHIE'G Cor OG - CLC 
D'Gte tas ira e4C = OOF 9 'GT= GIR-DE'E QO} G40 © OOF 
‘vile Gwe 's P'eRY OOE = Giz Tat PveDQ'A 42 OY OOn = Gk 
GI~ GrUHTG Got GUS = OCT tym GVent tC CUE « OG 
GND OF00'T GNO 4 COV Wd LHOVG eno 01007 ono i CTV HW) LHOUTI 
40'O0E » ONTALEG YBLAWI LTV 20 'OR » ONILLYO WHLAWI LIV 
Held OUT x- BVI Habl OT ™ GVI 
90000' » “WAAD SGBION 970000 ' » "IBAIT BBION 
L9W OOTY TELOLL uWGM LBW OOF TECOLL YNBM 


PRIX ( 


9p more 4 


‘ 


Senn Ee tanto natey 


i" rm 
ee SES Ee rege 


S 


tense peers po 
a cet haw (Pea 


ves) 

x 

pis 
: 


‘Rte 
‘'yle 
‘Ula 
‘ple 
‘Gl 
‘ote 
Wie 
‘yte 
‘Gbe 
le 
"GT 
"GV 
QGl~ 
‘G1 
‘Of~ 
Q\~ 
Te 
Gta 
&'Gte 
1'OtH 
O'Gt~ 
fy Goer 

Dl~ 

Ota 
4 Gte 
4 'Gt~ 

ba Sd 

OTH 
& ‘Gta 
Gt 


HOC SDVWIAVeFennooanvwed 


as 


LZtHHNG ‘C 
Qt-t'S 

O26 
LeanG ft 
Ate7' ‘ft 
Lt~34 '% 

93-Ne 
44-41 'G 
OBE Tt 
Qt<3v 3 
Greasy ‘So 
GveNy 'S 

9-2 
Gt-az ‘3 
G6 1B 't 
Cte & 
DVN 'L 
DH UND WY 
wha“ ‘3 
A oes | 

tery 
9t=19 4 
éte06 ‘0 
DVT 3 
MraNe 'S 
DrHaG TY 
9V-UC ‘3 
4t-dv 'O 
ye Tob] Pa | 
Ar-UR 3 
Z£t-4N'S 

DVM 
Pieaa 3 
Qyoat I 
40"DV ‘6 
Lt-3f 6 
9teDt 
tong ¢ 


end 01007 @Nno 


“ywe 


5 


b 


vy 


g9gnsnnennae-w 


wyneaene <n 


cv 
~~ 


iy 
‘Oo! 
‘Ot 


oot 


L 


Qoor 
QUT 
One 
GL428 
004% 
CE7E 
OGGe 
GLUE 
OOve 
GOS 
OGRE 
GL18 
OOT’ 
GEO 
OGOl 
208 
OO 
GUA 
On 
CLG1 
OOGT 
Gavi 
OGL! 
GLE 
00%! 
Gers 
onOt 
G44 
O04 
awa 
OGé 
G49 
00° 
ONG 
OS 
GAG 
Oon 
Gar 


COV bh) 


268 
OGOoe 
ROLE 
O04 
GEIS 
ogc? 
R406 
Ove 
Gone 
OGeteE 
GLtea 
oOoTe 
KLOU 
Océs 
6201 
Oont 
ret 
Ont 
GAG 
OOGt 
G&vt 
OGEt 
GLES 
00m 
Geet 
OGOS 
~ GL4 
~ O06 
- 6t0 
= OGL 


R49 
Q09 
GEG 
* OGY 
- GAC 
- 00C 


= GN 


~ OGS 


ART THE 


424 6@ @ ONTLI3N UMLAWT LV 


40W O00T 


Bay Un aka tt 


Pho shaaetyd 


40000 ° 


dW O8t 


~ Ovi 


«RATT AATON 


TOUOLA 


UbIsiM 


GwreNxXenGancounan 
; 2 
= 
i 


~OGO MT 
< S<] 
! . 


- 
-~ 
z= 
- 


7 
= 
’ 


wh O1OOT 


Gt-04 1 fee OOOR = GEL 

tes Cee CEE = OF0R 
Pt 8 a OORT @ OLAS 
MlHwe ve BALE O04 
tery 'C G Ce GOOLE - GUE 
Ada bo Ue OHO = OGG 
“40-06 CG CG OGG = GA08 
“T0HL V an Sad CAVE ~ VOL 

Abels oO OVVE & GeEtS 
“LTNd % 60 ite ~ Oft8 
Atom) 3 \ OG & GA 
AVeNS & ty GAVE = OO 
“Ltele 6 tH O01 = 80d 
L370 '% 4% GOT - OGG 
AteSb CS bC OGOt ~ G4L0t 
Lb—39 ‘UC v G44 = OODT 
LU=19 7 “'v GORI = GUct 
4t-3Q 2 co GsLt «= OGY 
Avent 4 v9 OEOV = GAGt 
Avo & 04 GAGE = JOCT 
LVDS 94 OORL = Gtvt 
Ateha ea Guvio- OGCt 
“teu 9 60 OGEE = GLEI 
LU6°N9 vit GAL = OOFI 
4te9, £4 3 Ot OObl =~ Ge.T 
2teI6 9 9 OF GET «= OFOT 
Zt-de G 9 tt OGOT =~ GLb 
4ts-arn bo fC CS CLO = OOO 
Zteb COC 4 St 006 » GED 
“teat t ot vt Cla - Od 
43099 9 OVI OGL ~ GL 
Liev GG Gt GLP ~ O09 
40-00 0 C Vt QOF & UNG 
GheNG 3 a 6UG = ONY 
AVeHQO & OO AI OGb = GAL 
4teto € Gut G4 = OOF 
‘eye C =f atl OOC » Git 
WteaA t Oat GE - OGT 

NY i CHOY 18) SHOT NE 


C2 OM @ ONTSLAG UbLad iW 
Hdld Get w ut 
1190000) * “TAA ASLON 


Li OMRt VOLO, uss 


®) 
wm 


aad 


&y Sgt {Ey 
ago ghey 


C'Gt= VtHDT 'G L'9= QOOE = GEb2 
I= 40-00 '6 2 'O= Gl4e = OOS 
V'Gt= Pro 4 G9 OGQ" © GAL vid Te Qtend °C C'O= OO0C = Babe 
¥'tTs GV=Rb 'C &'9= CALE = O00 4 9H (tO G Vv 'O- GEOR = OGOS 
4'G\~ FI=DE'U v9 O04 = Udbd L°9Te~ LUM G ‘D- OSG = GALE 
b's 4t~04'€ vy 'Ge GLAS = OGGE G Ve 44="00 7% G Me C448 ~ OOLB 
9 91 4-10 'U v'vN Ouse = Q4ve G'Dt= 41-20 v O~ GOOLE - SUVS 
9 'Ot~ A Sab Y Ae +} Tite G4ve =~ OOvE Ss Yer éteL) & C O- GEE = O8GY 
Gitte Glee 'c 9 'tH OOUe = Gtc2 ae Sd 4-179 & Q- Ont ~ C/42 
G'te- DYHBL’ ye Guew «= OGUSE ive JING 6 4'L~ VAbi = O08 
Gye 9i9Hb pe OGLE = 1Lt2 Q te tee ts A'hn VOVE = £ECe 
QO'vy= Gtang Q've G4A1G = OOCS G dt- a Pe C40 GEES = OFS 
cat Dt Wh 'G Qe OOIE = Gor 9 Lin OsK-Hy & 9 Ge OGRE - GLI2 
O'vt~ Gane ‘3 N'v= G20E = OCbI & hte O00 'v ro Ta GLI = ONE 
bute GQyoUe 'y "Ve OGHt = G23 “4 Fe At=Ny 'f 9 Qe OO = GROU 
v'vt~ GVA 'L 4'E= GZOt = oOnT b vite Gt-10 'S C'G= GEO" = OGOT 
v'GIa a OL (© G'e- OOOT = Guat G'GS- Whe SEC 6'U= OG = GZ05 
QO 'Y te Gtety ‘ty Qa GULI - OGPT & tte Gt UES ¥ re GAAS - OONT 
C'Gt« WN v Q'tea OG?T = G4GT Oo Gt Prativ t C C- OOOt = Gist 
O'@t= La hs ee | @ ve Q4G3 = QOGT QO) Ute “tO '3 4 & GAT ~ OG%' in 
G'Gt= VATS saat > Q'« OOGT = Gitvt 0 GT Vtege f oe OBIT = GACT 3} 
e'Gt= RVI Gi= GEVI = OCT Q'Gt= Phen? f G te GCAGY = OOGI ¢ 
qt= 91-98 '& C' OGLE = GAUt GP be Ate v b i= OOGS = KLYI 
9's Gt=09 8 G'3 T24E5 = OOUT v Gt- 9t-3C 'v G GQevt = OGCt 
CGt~ Ot nG ‘bv & 3 OOST = Gétt V'GI= ORDA ti- OGEI = GAR} 
9°Gle A SP) by ae 47% GEIS - YO Gt MeN0 6 0° GLEL ~ OO%1 
‘Gt Trey vie OROT = G40 C Gte Vt G vt OORT & Git 
Gt- Db=Nb ‘O T'y G14 + O06 wt VUE 9 ie) GEVE = OGOT 
Cate Ato hime °} O'v 006 = 620 O'Ghe+ PlaG $ v 2 OGOT ~ GLb 
92°C 9-30 'S Ga Gea = OA 4'Cle OY DBM f 4% Ghd ~ O04 
6'vt= Gt Ht ts 9 OGA = GLP V ote Mteat Y @ CG OOd = GRY 
C'Gt 1-26 'v a'9 G49 =~ O09 G Gt te ag & vv GEA = O54 
GGT 9-02 CE G'4 009 = GOS Oe Dye NT Tt y& O64 = G49 
v'Gi= Dia vy TA Ge = Owe v Gte Mledo C6 9G C49 © OOD 
t'Gt- 9V=H8 0 aa Oh = GL0 4 Gt W-V G9 009 = BUG 
D'tie Gl 30'S v4’ G40 = OOF Got L4e1G CoA GéG « OGY 
Vv '¥t~ GteRe' vy T'OT QOOk = GUS we L164 aod QG = Ade 
Gt= 91-26 'b a GNS = OCT t Gt. Opeat ’ a ov TAG = OOK 
@NO 01007 @Nd 1 (TOV W) LHOF I ANd Ot001 Ray) t (‘IOV WW) SHOSSM 
VO G2 » ONTLLUR UNLV CO O68 4» ONTALIG UI AWI LIV 
Hala OUT @ OVI Hd O8F # VE 
CQQ00’ & WADI ABN YOOQ 4 "BAD? YITON 
LOW OO8t BQVO4A UvIsN Ah LOVOLL YWGM 


A “whales, 


* F549) 48) J 
Xam aA yaad 


“Late Otho Ole OOUG ~ G2or 
E'st=  OlKHN9'G whe OOOE = C262 Gt= Wb 6 /he- QlG2 - O60E 
bids Otedse Lov GOB - OGOL UGIy  OteO4'C Vo OGNS ~ GALe 
C'9t=  ASNE'E he OCGA = G44 O'El= MHNG V6 GLE ~ 00LB 
2 ey 2a | ny A 2 2 QL48 - 0042 Gt OteIO TE he 0048 ~ GUOR 
4'Gt= Ot-N0'T an OOL2 = QUN9R Gvwte “AteRO EH vv he GlIe - OGEE 
L'9Ot™  £T9N0'G Che ene - ogen OQ wl Ob~ne'} DB '9= OGG - GLUE 
2'°9t— ATR OM An ORG" « BAe A Gt~  Ofea Be & oe CLYE « OOVE 
VT LbWHO'Y  O'D= HL¥E = COVE A Gls Oyen 9 Qe OOVS - SUCE 
C'9te  ZTHNP YB Qe OOve = Gree L's Oto eh blue GCLLE ~ OCUE 
O'9t= Ata 4 Gs GUCr =~ OGL Gt ten Y Ye OGLE - GATE 
4t=  UlHNN's EG OGEE =~ GAY a ted v GH GAVE = OOS 
Q'9t= ATT L'y- GLIU = O08’ TO ATRL OG OO1R ~ GEOR 
D'9te  2teq's v- OOSe =~ Guoz 9'9y=  AFeNv Ue Coe GUO ~ OGOl 
G't= Oy9NN'F Boe GUO = OG4! Pte LVN LTH OGet = GAN 
v'Dt~ AveDp Gta Oaat =~ Gzat 9t= OTe nes {~ GAOt = OOS 
Ft Loan 'y Ure GZ0T = O0oQT T'Ot™ ated”, Q's OOUS «- GEal 
6'Ql= FHT Q'\~ OOUT = Cut QGte At-By I Q' GOLE Gilt 
Qt= AteDb'b ‘- QUAY = OGPS Vt~  A£ie09'® fs OCIS = UsG 
Abe Olea ‘me OLDS = GAGS V'I9T= £teDO'C t GAGY + OOG) v3 
O Gl 9-70 '% Tio CLES = OORT ¥ 9t~ 4t-0 9 @ COG = Gav 
L24'Gt=  2be0'U a! OOGT = Geut L'9S= 43-39 'G B'C GLb — OGKt 
v'Ot= LTB yb O'S GUyt = ORcs L'9t- Ade G OB QOGCI = GLet 
9'Gl= - Oteb ee OGET = G4Ut G9 Lt-Bo °C Q G4EY - OOUt 
GQ'Gt= -9taHb 'B tc GLEE =~ OO 9t~ Ltedb'o O'C CONT - GATT 
B'Gh= 9t=I0 'G ty OORY - Gary Ole 4%-10 'Q 9 9 GUIt = OGOT 
G 'Gt~ 9G 'C Gv G2Utt = OGOt ¥ Pte A0-NO'C vis OGOS & GLb 
C'Gs= Ateneo 1'Q OGOl ~ GLb ,9t-  £bHP 0 9 hb © O06 
V'IGT= Of=-19' 4°'G GLb 006 O09 £09 8 9°09 006 = Guu 
G'GT= DyeAe 'S c'9 006 = Gen G IW ASV 2) 68) = OG4 
C'Gl=- 9t-19'G OD C8 = OGL Pe ie At-W0'G 4b OGL = G49 
vil Deyn y CZ OGL = G49 U9t— AtHHt QQ ear G49 ~ OO” 
t'Gt= Otay 4 ae G49 ~ 009 Ott= 9teHty Ct 009 = G&G 
4'Gt= Vr-De GC 'B 009 » GME ¥ Ole 244-34 6 UB Ut GHG - OGY 
O'Gt=  —- AtHaBb t act CBG = OGY we yt-  Ltehy 9 ct OG = Gt 
Q'Gl= Prone 's Q'b OGY ~ GLU Whe O1eb 3G Lt G4 ~ OO 
& Gl= 9I-nE'G G'O) GLE = OOC a Bd ftene vo of wt O0c - Gla 
C'Gl= Ate NG'b 4 Ot OO = GHe C Otte Atede Gb wl Gad #- OG 
ZNd 01007 una a (TOV WH) LOT vd oot Pel FF) L CIOV Wd LeAL Te 
94 68 ~ ONILATO ULAR G4 6% © ONTLI90 UDISHI LW 
Held OCT & Rut Halt OF » OVE 
wO000' # ‘INA QBION GO000 3 «# “1QAR7 ATION 
inh Oo COVOAL PT BTEY IW QOv! BOVOLL ULI 


Neat sh ND aN Car 
phe ea 


iY} gy heen ies alte ie 
Rosia hts sol Tid ss a 15 Reet eth e 
tae ind 5 1 


an PELE Oss 
o 


TiLI= OleDW 4 G'ele = QOOE = Gane L'Gl- tne '2 C'Ol- 0000 ~ GBbe 
BO LIHAT Bie = GAS = «ONDE v'9l~ AtRNC'Y | O'O~  —_-GBAB = OGOE 
1'9%~ 4beNO G'tl= GOR = GL4¥ 9'9- LbeDG' Gb OGD = G48 
L'9t= LVHDT'S tte = LLB O0LE G9te ATMO b= GALE = O0LB 
Ci4l= ONG 'y G'Ol= 0048 = Gare L'91- Ate G'O= 0048 = GEIN 
OQ'ét= OmeAL't F9'Ol= Gere = OGcr H'9t= hse YU UIE =~ OGEE 
'9t~ 40-84 9 OS= OBE = GLHe O'9t= £3=B9'S FO ORGE = GLUE 
B'9l= sbeHO'Y G'b= GU =~ COKE Qi AHA VO GLUE = OVE 
Lt= 4UHNS SZ ‘b= OU = ~CUCE O'Gl= HN. B= 0008 ~ GeER 
6'W=  LUeBe'T G'b=  — GRER = OGEE t= L£teh9'6 Site GREE = OO8E 
At= QteHOE Nhe OGRE = OLIE 'Lt= ORD OF UGE = GAL 
V'9t= dbeBG A 4 '0= LIE = NOTE Q'Lte  OTHeNG'R G9 GATE = OOTR 
G'Gl- WRBC'C Y'O- OOS - Guor G'Pt= Ate Q- GOTH = GUOe 
C'9 LtHBL'¥  F'O= = NON = OGGT T'Oh= ATRDE'D FG GHON = OGat 
O'91= Atedv'T Ahm (OGHT = CLOT A'GY= THe 's Ge OGHT  GADT 
6'Gl= FHDv'S d= GLO = GODT O'Ghs Ob-I0'S F'v- C401 = OOUt 
Q'Gt=  OteNZ'T = 4'9% = OOUT = Gat O'Gls OtHNV'S Fb MOOT = GELS 
v'9t= AFRO C9 = GUT =~ 0898 H'Gt= tenes YEH GELS ~ OGAt 
vi'Ot~ Ltt OG (OGT = GLGt v'at= FRAG ‘YE OGRE GACT ~ 
C'Ote AteNG'y ob 'G= —_GAGT + COG D'Gh= DROS Gite GéGT = OOK 19 
C'9= AtHH2'y UH OORT = Gatet V'Gl~ 9teNG & Fit OOGT ~ Cnet 
v's AT=DN'y ob GUT = ORES Qvl= GIeHl't Te Geol = OGct 
GQ'Pt= 4tHHS'E 6 C= CORES = Gant L'Gt~ Abe 'e Lite OBERT CART 
G'M= L4IHNH'U BC GLB = 008 v7 AteDC'Y G'Te = G4ah = O0at 
A'9l= LUDDY OORT = GUTT 1'9te  AteM's I~ GOLF GET 
O'9~ AtRHG Sb GUT = OGOT 6 Gbe OTeab'y hom GRIT OGOT 
G'9t= ZtetC 0 é QGOT = GL Ote Abas 'b '- OGOT = wal 
OO htHdA 3 ‘- GLb = 006 Vi'RI=  OtHNG'C ‘ Cho = Ab 
4'9%=  4se00' q'= 004 = G&A H'Gt= eNO 004 * we 
B'9= — 4b-09'6 ’ GUA = OGL GiGt=  9teNGe ott CHO = OCA 
G'9l-  AbHBG'D OWS OGL = G49 hGt- GteIe'e 9's OGL = GLP 
FW = AV=U9'T z G29 = 00” 9Gb- Menge te G9 © O09 
vote  éteRC'y GE 009 = GUE VGl= Men O's 009 = GEG 
BO  AIHTN FD T'S GEG = O%Y AGt= Med r & GER = OGY 
Q'Gt= 9HBO'T G'ec Oty = GLe Gt eC wy OGY = G2 
N'Gt= -I-Nd't AE GLE = O06 t=  OseHT OLY GLC = OO 
At- Oteat'é ot 'y OOC = Gu CGt~ Gaae ay OOR = GET 
2N2 03007 = aNd L(V W) AHOTUH aN) O1OOT =U LOM WD LHOT EN 
46 ‘68 = ONILLEO USLAMTU CIV #O OG © ONTLLUG UNLAWE LW 
MdW G2t = BVI Hab) OUT» Lat 
G2Q000" » TRAN QBION G-1GU'T © “HAT AION 
LBW OOG = POWOLE uNaM LNW O06 = GOVO4A MiWoM 


2 fi yh Es 
TS gad 


4 


Cote L£t=32 '9 0'v- QO00E =~ L&4u 
TF L4E"HG 'L v'¥@ GOR = OGRE ty WN 4u-ne 1 4 U- 000K « Seba 
G'9t= Liens 'C Vibe OGRE = GALE a Gte Ve | CG ‘O- CAO = O08 
ROT 91-29 3 0'C= ELLE = OOL% @ Ge aia dG $f) OGIS = GLAU 
“'GT+ PleNE 'S 2 'C= O04 = GeO & GI: Oe Ne I A de CALE ~ OOLV 
GGT FVe8NO 'S GC GES = OG68 boat. 6b G U fe QOL © GEUe 
a Vlad 2 9 C= OES = GLUE mh oGt OL-UG @ 9 G6 GCOS & GON 
G'Gt- V-DAY G ‘C= GL05 = O08 we Atoms £'P= OGEY = Grunt 
GI 41-16 'O vt OOVE = GUCe rt Pleda | ” G. 4a nnn 
v ‘St Wedd 'C a C- GEES = OCB egy ais vb G OODe «© GULE 
A°Gt= PYG ‘3 v'a-= ObSS = GLI ote ate as Te GeCr = OCU 
v'it}= OtaT 'y O'l= GLIE = NOTE mh Ot Ateut G 9 UH OGRE = GAVE 
a6 Dron C't- OOlTE = Guo vat» 40a? C ue G41 « HOT’ 
$'9Ole AVeH8 'L hia CBOE = OCS G 91 dtqny C Q C- OUTS © GfO% 
Pe ad 43-40 '6 hie OGht = GLB5 { Of 4t-NG a CG fe GROR = Cul 
O'St= Drm 3 Ai C403 = OODS Rowe GVH? { Ce OOS = GANT 
V'9T= 43=30 'C 8" OOGT = GULt 0 tt- Gtea0 4% c- GAOT = OODT 
VDT 4t-a¢ G't GUAT = OC9S 4 te ade “Ge OONT + GLI 
4 'D%6 LTH 8 e'& OG9T «= GLGT 1 OS 43-390 v Se GELS «= OGD 
9'F~ Lia '& N'@ GAGE = OOGT We Vy=OT'Y 1G OGYI ~ Gut 
4'9t= Lb-I8 v'e OOGT = Ftyy 4 Gte FInd 't by To HAGL - 0083 
0'9te# Lb"09 v GE = OGES G@ Wty Gt-De 0 v ve OOGI = Gevt 

Z'9t= L4V=NC '9 4'v OUEt = GLUT t'Gt- VteWes 0 vn GBvt - QeLlt 2 
: A Sd L4I-06 'v C'G G4US =~ O0BY vie Hit v bad OGLE = GAet “A 

O'Gt= Dtaat 3 9 QO02t = Gury 9 Gt» Wiel & Q- GAEL = OORT 
O'GI= GTHAG 'S 9°9 GEIT = OGOt Gt 9t-ne u OORT = Gary 
- 9teant 3s vi£ OGOT = GLb a oh Gte ye 1 Ct GEtt = O40% 
N'Gt= 9T-30'3 ee 4 G46 = 006 C Gt TOG G “4S OGOT = Gh 
O'Gt= WARP 9'0 004 = GUuU Vt GI-IA ét G46 = 006 
“'Gt= Wetid 't G'é GEO - OC4 b ye GbeMs 4% 08 006 ~ G27 
t Ste PVA CS 6'6 OGL = GL9 a VtHDd G 6 C GUO - OG/ 
GO 2uaH0'9 v'Ot G49 - OOF y Gi~ to i9 OC ae OGL = G49 
GC Pt9 AVadT GC: im Q09 = GUG G Gt GING C nov G49 = 009 
O'Gt~ Pte Wy G'ITt GEG =~ OF G Gt- Pheae C GG 009 ~ GLE 
Dm 40e04'4 6 UI Of = GLE 7 Te Dae G 19 GEG - OF 
9 '9\- Gbed4 BO Gt G20 + OOF i Pte? 9 vA OGY = GAC 
9°99 4beN9 (2 9'CY OOL ~ Gee A vt Gt-70 3 od G40 « OOC 
ODIs 4v-1L 'b  @ vy GES = OFT bv owte Gt-ab 90 OOf ~ GEE 
O'9tH LUMA ‘ST Gt OGT = G4 oe a GBH} Bh Gee - OGI 
S'9tq- 4teNb'G 4A'GI Gi~ 0 vite Gia v Ot OGT «= GL 
“yt. Ghue 9 F Qt An QO 

GN 01001 END 4 COV Wd) LHOT TH 
eh QTOO an) i CVOV Wd) SHOT UH 

BQ'OG # ONILANG WHLaWI Lviv 
Fly ORT » AVI 40 OU ¢ ONILLNS Ua. ov 
GEOKHOO' © “IAAT AOION Hild OS = GI 


£90000 & “WIAD NGION 
LAW QOOt vOVO4Ls vt 


AG OORT VOVOLA whe 


Z'4t- Olde 'G OC QOO0E ~ GLU 
t'9t= £V=H¢ 'B & \- GRU ~ OGOe 
L'GT OT=Be "tT CG t~ OGDS ~~ GALE 
GGT 7t-9C q t- QL448 = 00020 
9 °Gt= OIHAG 2 vo 004% = G29 
edie AVHDL toe GE9R ~ OGGE 
v hte O32 °C 9 te OGGE ~ GAVE 
Vidt~ QtG 2 4 C= GLUE - OOVE 
Cidt= OtH24 'G VCH OOVE =~ GELS 
Gate O36 '& V'Ge GUCS = OGeS 
9 °91- 4tOy '& G Ge OGRE « GAVE 
6'9t~ 40-90% ” GATS = OO 
6°91 4T=0E 'S GT OOTS = G08 
TiLt= Gta 4 \- GEOR = OG6S 
t'4t~ Olde Z i= ORG = GL01 
aA Ral 23604 'C ied 040% = OOQT 
vy 'OTs 40899 'C 6" OODT = Gest 
0 Fl~ 44-09 @ vt EBLE «© OBIT 
C9T- Z£t<D1 'G a OGFI = GAGT on 
ute OTH 'b 4'% R4GS ~ OOUT iy 
fi dt~ PING 'G C'C OOGS © ERy} 
GOI Lei 'G v GUVT = Vall 
v'9t~ Lv-00'v 9'V OGET = GANT 
T'9t~ Ete 'O GG O4Et » VOGT 
C Vt £1609 'y OG QOGt = CEI 
DOT Lt a’? GUI = OG? 
T'9T= 4t-t60'0 C4 OGOT = G44 
Qt~ Oyeat t bh G44 - O06 
ate Lt-op '@ Gg '0 006 - GEO 
6 Gt Fens tT 6 GEO - OGL 
a ad Lt 6 6't OL = O49 
9 GIs VteIL OC 9 Ot G49 = QO” 
G Gt teat 'G Cc st QNF = GEG 
G te Mtb de Gott GUG = OGY 
Bat. 40-00 'G ¥ at QGyV = GLE 
CoGie Ot-NG bv 6 BI 640 ~ OOF 
4 Vi« Gite C Ct QOC = Gun 
MND OF" én) 4 CVOV Wd LHOD SH 
efooC © ONTLIGNG WNLOWT LW 
Hdd Get om TI 
&0Q000 9 TWA AGTON 
(OO GOVOLL uWaM 
t 
cen poe epee ne me casieat as stars ot ute ft ay, petaemangeg prmmenmwmnagee ¢ weit ay 4? eats i i > Pale Ral are 7 , a his 4 toe og fo a ’ res Pr _ fi lsh eis) 


"9 piers os ae fare a ea She ol Tiht cies eee i TELLS AS ENS Ae es sieht by I a? é , Ves Te beers ee suait pi Aid & 


L’9ot- 


$'St- 


C'St~ 


G'GTs 


MG 
yr where gp 


SEN 


£°9t- 


9'St- 


Z'St- 


“°Sts 


"'Gte 


6'St- 


L'6t- 


9'ST- 


¢°9T- 


9ST 


6°St- 


9°STs 


ht 


Cats 


$'Gt- 


9'S1° 


'ST~ 


wet TOV 19 


Oost 


FF, 7 ROSCA RTC 
LPN 
Mw MUTE O ETS 


Pell 
ts : 5 


L'tt- 


a Si 


9°UTe 


chute 


6't- 


U'st- 


Od 


a2 So 2 Si 


yat= Ute 


Cyt = OT NTe 


6 T't- 


G'Vt= Byte 


Qyte oats 


rote c'¥lte 


C'yte tule 


meeer ie ee mee soveemerwceren 


W Zzt TOY wo T9 
00cI 


TOT 9" GT 


C°St= = S'Gt~ 


VST hGTe 


G'Gt=  U'GTs 


O'St= Vote 


tA i A A Sa 


6'yt= 


C'yte 


Atmecememe ne emewteaenen te Denes i 


wore Wo Zeal 
0060 


TOV wg 


yo oBvavan Bop eB rTA opngzpapy suvasuey 


UES opts tlt 
Thr Wy. 


Ad aa, 


sik 


eT pay Cath 


U'Gte 


ih 


G'GT= 


ose ee 


W 9g 


OOMOAOZANAUT OFpHA ATHADATY 


7) 


£0 
90 
90 
90 
£0 
co 


co 


LT odae kencetnonadnnanaumatanad 


6°¥l= vy 0000 
7] ooRt 

oY 0071 

| iy 0060 

'  6¢ ooet 

gc 071 

Le 0060 

U'St- O'GT= 9¢ Q000 
Cf 00ST 

ae 00z1 

B'yt@ TAN 0000 
, IC ooRt 

“3 oOcnt 

Ov OoTl 

| $2 0060 

T'Gt- vr 0000 
Cv 0081 

t% 0041 

W% 0050 

L'Ste 02 0000 
61 001 

Gl onet 

at 0060 

9°4l- 9\ 0000 
} st Oo’. 

6 0050 

O'ST> | 8 0000 
) 9 00zt 

T'ate | " 0000 
/ & — ooat 

er 

t 0050 

wezzt ‘Tov 4 19! LGW 
0000 MBIA WL 
Avaang "9 apuog ope, 


4 


CONE 


pre 


Le Ble | 


360 


WANY puntos 9 


OITH OYoUcY iy purg vqQrum ‘oBparon 359 
o209N7] ONW] ‘OBpo'os ty purgs 297yy foBporos ig 
OxnaNy oY, ‘ORPN'ON tq OLST tv 
Vv 9 JI a | 9.64 Vv ; 
foams pereemmeeementeees etme 
gt" 
ay 
pans > { a 
912! 5 
! 
+) 
Ay gy 8) 
pre! 
TOV W fhe P4BPLA VPM IAT |PNZ Ta tH ZUuDgsuog 
LSW OGOSS3WIL AaAdNg SPuUs a4 TUN 
Geeaddedl1vd 
q 
a all a ak 


TOV W cet 
{SW GOS@AWTL 
S2ZO22= 3100 


sgl aaah vorarwiagrmueddgememmaa ima redageetaeemereeoe wt aah x oo aegis gd 
sect aera dl hina Le . “itulwcaccditene. atta, A " A L ts terate shah cas, + gv aad bale fee? eee x 4 of . 
SHPO AS EON es ee ORES ASE i Burg Aire Qa PRP been R SD Oe Sou BS bahia BS i iA dete tte, * Te +e Y, 5 UAT S hts gees HAE AE Si ory FA ge, 
. ’ r) ener Meee rece BVA ON Ge sel ca Pay kA Baal Va) Mid iets 5 th SSE EVER PON STIR sh. SETS y PON Pan aT 


. 


nN 
~ 
i 


363 


core 


f 


TOY W T9 Pts 
4SW eeS=3uTL 
= SCfO22=310q 


Nix * e + 
ka ARE , Ba . tof ant eg 
i qe = _ fae, F bs ay Atliny'e ce, 

2 PL GY NBGA Me) fst ys cx: 
, 
. 


EO COT Bmp coaster 


TOW We the FHEELA PEMIED SPNATALY 4uUd_sUoD 
LSW OGGT=AWIL RaAdNS SPUuns ay TYM 
G2LBe2d=3aL¥d 


pinnae beet ate af gr 
z it tea PTA? 


. * 
ER PARR NG BE ye. 


\ . 7 . 


OT 


— a 
‘p 
-— 
: 
D 
ot 


N 


365 


ble 
19 W 22T UBT LA FINITD aPNATS Ly guDZSUOD 


ISN Q@O@T=3WIL AaAuns spuns 33 tuy 
Gecodd=ALvg 


é 
Uy 
Sg cag sn ocscigs Siecccnaenoceeshs Sonnet pata gman ance, = * ‘ 
m eal co gad niibbrc ee PEROT EN TIN ORR top ty ses Pa pal oss age eT ee : 
aC adele Ne a he so EAC et ihe oh iad al ee sills ate AM) ooh TA NE Ba iv) ‘ : 
: ; : 4 . calice APU ye aN 1s OF . 
H ? 


ae | ate Rc dea 


366 


20 
i 
pre! 


19 W T9 FUBTIS FENIVTD SPNZTZLY ZUDZSUOg 
ASN @@QT=3WIL Ranang spans 33 tut 


G2LO22=31L99 


maspene aintmagamnncn geen monnnwmserante meyAness WES eee) anh 
y wey g 7 4 fic eid: F ‘ ait tot 
nee ERATED BNE Oe we EAR IN SS A aie I a lls a Rael sal fod 


TOV W fhe PUBL A PINIMID APNA TZ IG ZFUDysUGg 
SSW GQBTSANTL RaAdunNS SPU0S |) T4M 


GeeGddr3Zlvq 
mermeenenast nos snenencrnearerecadisennamrevmcanmaenetncnnmcneccnes sstecivarnan weresasearenenscnasensensnedemmensarmaeen three reanmarerenatheeutccananestce emcees eTee 


awe 
Me sf 
i 


@ 


t 


367 


V 9 d a q 9 « V 
gi~P! 
aye 
91! 

20 

51-0! 

prt 
TOV W eer PHBE LA FENIAED SPNZ TZ LY 4UD4 Sud) 
LSW OO38THANIL ROAINS SPUDS 23 TUN 

S22Bd2Rd1yq 
oudhe-cpmnereensmenneiememmammes. nemneyacmeessmasemcanseertinenees eanmeracentunes on we wecsestheqreay om 
j gt. 


mnt 


V 2) a a 0} 4) | Vv 


sie! 

a 

gy! 
oy £1 


19V W T9 PHBEL A FINIVID SPNZTE LY FUR Bud) 
LSH GOSTRANIL Raving FPULs 33 TUN 
S22G¢2a3L 


oovee-« seme + themnerecnerrermanntneenneweeanushenemannmeserotndion 
if ¢ we 


— t 
WP eSAy yf 
cs 


Siagy te 


369 


BOAT, re 
fe NT Ey 


PE A 
ee ae > 


d 


se 
Phegfos os 


SY 


en eee 


aT ~ 


we 
: 
= 


. ey a 
Bair 2s Hh aioli, 
se een pe 


RES ORR 


ten en og 


< 
© 
tee 


reas aus 


| TOV NW eet 
| L8H G=aWtL 
| 92202259100 


te 


Breer mewnene Bi 


eta TTS 


4UdZSUOD 


AE WANS SPUVS ay yur 


Toy W the guGt ia VEMIAED PETA TALS 

Ls @BZteaWIL 

= gzzn22rdL¥4 
i. eeqenrmuntert 


y 


0 


a 


- % fis 2 
Li bias et bits Bi SB all 


9 a ij 


her mamdeaed = Speipnontn ten Ceeemnry emnee Lataitele anand ‘DipmomonneyT Yeah Tee Of Smrrrretrmarye ome Acenacchinest exten eepentachd 


i 


VOW W 22T PURE LA INVATD ARPNATR LH yurhsudg 
LSW GZTeSWil AAAANS SPURS 34 Tp 
9efAdedR Fld 


: am 


V 
SS g-°! 
7 y OF 


a 
TOV W TS 
ISN O@2TSSWIL 


wy 


ee DE eee me 


922622239109 E 
centres wa tre wa es hree-permveryensenare daeraneebere wneeeartitim » mmenaraertione we weet.) ef>resrate-ce warelrmrsetencenmnsen pfiuae renee eran beeen t bed 0 if 


a, TAN haa seh he 
wh i NRA iy > 


1 : 
ae 


< as, 2 ry yt 
INA NPY ORME 
SN Prod foey* 


+ 


. f 
Peron . 4 


ie 


sy apn 
% 


Pag aaey 


yas 


Hep tester pe menage RE 


TRGy | Ya r Sthl, ee 


Fg 


TOV W the 
LObl Geawt PHOT LA FINIATO BPNG TS LB 4UDy sud) 
222022539109 AaAdngs Spung 34 PHM 


Newer hep eee ye ake : 
ital a AY 2, s ag 


¥ ae 
fave f Pan Oe PREP eo 5 { Si Pay 


. Lot suf 
Pg EY cl ‘ wey 


eae cg ebb: pasa hh | ? 


sup ve eh 
aU fee Led of 
\ Mf ay 


. aay oe 


ate 


ay 
-“_ 
g 


375 


2° S 
ate! 
19V W 22T pyc 
LSW G=3WIdL 4UBT LS FINI SPN4 TZ LY QU; EUdD 
222022=39109 AaAdng Spuns 33 tun 
0) 


ERAS CEES Ro UE + ea WEEE OPEL BNET ELGTy DS OEY RM pt Teepe tcee 


Vv 9 i a qd 9] a ¥ 
arf! 
a 
J 
i a 
gi" 
2” fs 
bes fea) 
\ 
i gi! 


13 @GS=3WTL HEF LA FINITE SPNIFZ LW ZUdYSUgy 
22292223109 RAAING SPUNS 34 PUM 


TOW N hhZ peat 
| 60 oy 


Desaetentanaute arnt terion 
ROE an Ey Ree 


190 W 2er 
LSU @GSs3WI1L YRC LS FINAIGITD SKNZTE LW yunzpsuay 
éclLGede 510g RavAATIG SPUBS 33 tyNy 


6%) 


Petree rr mvt in tnd acemcentnennt t+ 

¥® iene 

Oe sai Cl ak ft tat " fit hd as 
.¥ eee ital Bee Save EERE Tenge 


a wens gt W324 Bocas 
BONE Se Reuse EGE 


OT 


Ty tA 
Seams it 
BS 5 
_— 
Vis 
wt 


379 


hed 
w~ 
t 


TOV W Hhz re) 
LSW GOSt=3WIL FYOT LA FINED APTA te (Pp yury suag 
B2LG2dR 3184 REAANS SRUOS S4TYM 


wn 
~ 


Tenet ae therr ye ROORT MNT I Paeormnet Urata bummer eereea amr 2 . Btn Bee! 
Ans Hin Wh Mist iene Uh Shy, (date ta tad fie cy sty 25) 2 a ethty Ng, ee aa eee 
BS NE i i ate ede Illi Le pails 


v a re) of v 


segs 
4, ,;™ 
19¥ N 22T el 
LSM O@e1=3NTL AYRE LA 4UNIdTY Spry ly (Gud y Suey 
BeeGd d=aLhe) AaAINS SPUUS BTN 


&. 3¥ 
_ 
{ 


T9V W T9 py"! 
LSW GOS 1=3NLL PHEPLA PINIATS SpPN4 ta ly yuHyzFua 
US ay TN 


B2202d 29189 Franttie pts 


wy 
~ 


ea asa ‘ ; \ Y 
te teaen ts, aN ; Sa ae 


a Aye } o 
ae nage ‘ 
- Ky ae 
vs wt “ \. A 


et 
31-0! 
aye) 
: 
st=" 
a u 
¥ 2° ew 
:. & 
I . 
: nad 
TOV We the at 
L3W B2antd PHETI SD FINIATI SPN EZ LH 4UD4 SUdD — 
= OgeAddvalyg Faadns Spueg ay tin 
oe ee eee ee 
91 7 \onredhemensense canmmenreahienes emt a ey 
ey- 


9 d Vv at 
8I- 
rye 
: 1 
o1~ 
2” P 
A 
a" 
a 
" 
. e 
19V W 227 py eitl 
LEW GeSwil SYST LA FIMIATA APNATZ LY ZUdZ SWOT 
¢ Fandns SPuDs a4 TUM 
0 eS ee nn 
ey tl 
NT: i i 4 4 Sciu.s Em Pay Bye ay 4 arn uate ae sais va : . POW 


T9¥ W tnhz ppl 
ASh OBSESWIL PYRE LA FINI SPNE TEL 4Udysuay 
62LO¢2¢=5199 Randng SPpung 23 THM 


Sy eS CE ee eS ee Sen 
él : pyatlt 


iit Bt dese tine ae Gia eases heel ee ~ ~ES “Sue : 2 is ht iat a 
oak Cass mise 2 Be i 3 é veges we ae ee ar its ENE rs fe 
enh bicd Ait Site ea kt Roi il io aie a ih ial Bahl iat la rae iA Slt Nelli aid Hacc ad 


Liz t4 


32ooe— 
3. 


19V W eet py Bt 
LSh BGSRaWIL FYHEEL AS PINAY APN4TE LY FUDZSHOD 
6clOe da 310d AiaAdNS SPDs 34 tum 


“i 


385 


atl 
51-2! 
z0 2 
y 
aie! 
DY W 19 12! 
18H @OS=3NIL SYET LA FENIMTD APNZTZ (HW FUDYSUOD - 
62£02dn Ld RaAdng spurs 24 74M 


Ca Ee SNE > (a t 


38Np BuzAoTG Of Pup AeOrM pUuLs OATYM BROAD QOU PIG 


387 


A 
TOV W the 

SN QGZT=3WIL PYBLLA FINITD SPNATZ LW yuDysuO 

6220ee=31L40 RaAung Spang 34 TyM 


Cn  S 


BI 


Swoeran-erprercortiins ctu tes trenonee 


81 


7 A) aravennmnaras mapper aee ns yan gene 
ag ee ee a Te Wi) be if aa ' 
3 * {ON ear ey Se ay PF 

. 


19 NW eet 
Geresurs 
B2d=3109 


Ak MARR Ine mem ernment GSS . 
7 rs ra, eee | fy 
g 4 sal ' by 
ie 99, by eg) a RR ene 


44UBT 14 


"Q8Np Suynoyq of aNnp 
BVOAW PUNH SATYAM BROAD You PTYG 


4INIMTD BPNETZ LY 44d¥SUOR 
Aandns SPUDs 33 t'4M 


v 9 a a v 
at 


‘AsNp BuyMoTq 07 onp sary BI- 
PUVS O344UM KWOTD JOU PTY 
awe 
T9V W T9 
gy -2! 
) 
ri B 
| | oto! 
' 
? 
e 
} ; 
pr! 
LAH @OTTRBNYL HBT LS FINI4TO BRNZTILH Yubysuog 
6cfO2e29100 RaAAIS SPUNS |4 TH 
gyal 


Bl 


v 9 J 2 | v 


~ 

Dal 
a) 
eed 


“a 
oO 
396 


5] 

TOW W. hz pall 
LSH GGGTSAWIL UBT A FINIID GHTRTZ LH FUdZEUOD 
62202225140 RaAWwns Spurg 34 TUM 


a a 


- hal wnanad setae Reveratarnnten ve Ieerreaereaammem maton Fl Serene eR Ry Se stpneamet pepetthntan ge fats: mage wie “ 
eens besarte’ ita, bin sees pig a SS 6 CoS Dae ies SEF a” sai oerers 4. 
ot BE ED ANE Eta SE TANG A he Bde MEU EE TESS ee Te ERC! PE BA ator de Ta By CATE ey MCA TE 
oe : 4 i Li 


° & 


61 


19 W 22 
ASW BOBIS3NIL 
62CG22=3109 


\ 


APNE TEL 3UDZsUdg 
Faadng SPUDS 23 IM 


391 


392 


; 19V w T9 
LSM GOST=3NIL PHBL (A FTNIMID BPNZLSLH FuUDysUuag 
62LOA2= 9109 FiasANs SPUDS |yTYh 


20 hare aerevenenemrnhewres 
6| 


saceveng emmmonen Foy ep cinvanecng 


. 


fed ee AE OS se 


\ 
J 


Sage ete es 


Et] 
7, aa | 5 
DO 
—_ 
lis 
~ 


if} 
2° ~ 
(az) 
GT 
STt- 
TOV W hhe 400! 
L3H O=aWIL PUBTLs FINED SPNZTI LY yunysuag 
E @LLee2eILVA RaAang spurs a3 tum 
0 
0% pyetl 
; primes Kener vent amar eamne | peremarensty Pug oe py Ne Aarne mange arene dummni des ; 4y8 Peder ros: Prag ts . ~ aye +. + o Wows As Tato ise it . ow 
7M duty! eae nae ee eee piel vat Seplets. WAG iy Ava ae ce iy Loe oe bs AG, F, TA ng my a ee AR ‘a - es ai daily i My Sew & mm sa 9 ee aie we Pp RONG At va ) At a oakop as we 


pestis ae poner 
ate 


Bze 


ish M=Bwid 
O22 gL 


44BT 1A | 


rocennemedneewrmemeanses wet Leumrssenerererare cohrcrseserneyn net Pahsemecnnenmaves $3? A mermocetrermerenes shaweuarenamnee oe at 


FINI SPNZTR LH Zu 


Ranang 


Spa 


% 


By T YM 


By- 


334 


init 


TOW WW fhe 
ASH GOS=3WIL 
S2G2 253100 


sn nee 


GN MUM ed hea Ss 


HEPA FINITD APTZTZ IW GUDysNOG 


FiaAANS SpPUds 34 put 


QT 


3 
-_~ 
{ 

x 


sft 


i 


m7 


6323 


ss 


A pomanet | drecmmeg co Mmpanptrntestne mentee Sone vn ma 


Ok 
Rae i Fey? 
OU SCT EAGLE Bi ret pals 1k 


ommemmenme 2 


TOW We cet 
LSM @OS=3N1d 


BREGAAS9LHd 


apna ty te 


Farang 


au 


Ot 


396 


pee 


ey"! 


Dherf eter cere re ra pnimremnnns ater 
PPP ig eh 


397 


a 

TOV W T9 pret 
ISN @OS=3WIL 4HOEILA PINOUT SPN4TA LW FUdZSUdD 
BEZBe2dE ALVA FAaAuns sping aytuy 


tte = tome ge eer a pan deme smmnmenies Hh 


ie ats bia’ Dake TT eos eee 


irr Witt T 


TOW W fhe 
LSM @G¢s3WIs FHETIS 4INIATD SPNY TE Le FUudy sud] 
OLEH 23 LH) RAINS SPUPS By vil 


af YP A sherry wen me ar 
Bat beige 
‘ 


atrt +i 


Qt 


398 


TOV W 22T 


LSh GBZTSSWTL 
QL202¢e3140 


ag ten 


SHELA FINITD aPNZTR IW yUdZ TUE? 
Aaauns Spgs 34 ty | 


8 See 330 = = 


395 


SP RDEENN a Bay A 


TOV W T9 


HEPES PEMIATD aMy ty ly yury zucy 
ROAUNS SHUDS 24 YUN 


ebay # er R Ty ey EAE ss a ea 


401 


TOW W the 
ASW @O6T=SWIL FYHPL A SINIID SONG TH LY YUH, sug 
BE2Odd=3LH0 fiandung SPudsS 33 34M 


Orin 
art 
A oy 
are" 
u 
29 iz 
s 
a 
gpa! 
Tov W 22t ya! 
LSH oGaT=3WTL VUBTLd ¥ENIUTI |PNZTE LH guDysuaZ 
GeraeZnaLHa RAAUNS SPURS By TUM 
eye! 


ea 


NE Rr 


Tov W T9 
LS BOSt=3NIL PHBE LA FENIWTD SPNATA LY FUuDysuaZ 
BLEGd2=9LNd Ranuns sung #4 THM 


£2 


i eorera wd: ma i ie Bea eT are 
pees DT are fees eeack oe oy Behe, Se : ae ; - 
r ada ate Lt GU lui duitaa hh stun tboaiaenaee feet 
a] ERED AU bak PP ap AE FNS aa ay FRG if istgyat wil Lee, 
ea eee he Wee ae 


4 


33 


TOV W Hh 
ISH @=3W1L 4YOTLS FINIATD SPNZ TEL ZUdySUdD 
TEEG222 39190 AaAdINS Spurs oy tut 


7 ae “ ay - aoe a = 
pot gle ‘ ied ts a Mm ee iia es Sh e mao, 
v, : picket 4, 1 : 

° ' Teepe ee eT SENET ge seared Oe Lette! 


v 1] a a a o 4 V 


a1! 
eae 
TOY W ZT : 
ia 
Ef u, 
ate 
pro! 
1S O=3HTL SUBTIA 2IMDUTD aPNZTZLY JUD; sUdg 
1e2G2e= 314d RaAung spuDg 23 14M 
Q 
me are 
ET eT TY il i a Te TT ee ee ee PT: 


mm ernie a eee en a i ge ITN EE RTA ITE EE a mgmt i mee ce 


PUBPLA FINIVTD SPNZTEIY 3UDZSUOD 
AaAATIC SPUDS 34 yUM 


TOW We hh? 
LOW @OS=3WTL 
Teeged=alygd 


nT | 


Crue cosememeerses! meres weocanel: 
C n_ 
aG 
vane bese aerate” eeab nett | srerreninend aL OP wise dite reees emetie cree teen opt 
fea hy jie Ske aght if f Ay yeti ok ie: ban ‘ i ‘ Sanu tangs? ‘ ne y 
my Pe TOR Wi Si hay AN rf 4 Zt aat) Leeann de : ew, 43 3 gt : : . 
‘ ' ; 46 gate . hore ils v ee . pay? Ms 


QU, 
~ 


406 


Gt+ 
: py! 
TOV WW eer PUBL LA FEMIUID SPNZ TZ LH FUDPSNOD 
ASN @GS=3NIL fiandng Spung a4 TUM 
= TE2O2ed59149 
CS ns Ce CE Ce TNE, CO eS See | a wt 
$2 Zt- 


407 


ee ne ee 
ns 


3 


46g 


2 
3 


oA 
= 


oe 
. 


~N 


TiTia § 


OV W T9 
; 16 OG=3NIL 
: (Ef02225L4G 
re at 


rel 


” A e oe eS ee s PERS re) : 4 
Ee Ue see ae od edb crn dtu ea Bh. KS aD Ate SNS a eRe tee ans ee 
Rosie Py L2OEH ah tat ATES wa-e nat NRA petals, Bah a may EDR R OT  E PO E r 


Sa goee ern gy sereaen onan 
Ce hate 


- 


465 


a3 
i 


TOV W hh? FUBTL4 AWNIUTD BONE TH LW Qungsuag - 
LSW OOTT=3W1IL AaAuns Spudg 33 yy 


WeEOd2eALHd 
gI- 


oy ef ne - tae eee TM yet . a i ata eat CHa” aan a os bgp ee. ame eee ee joes ee 
o eh AEDT EES 


Web atey i ; : : ‘ts ; 
Ven laid ily io 2 ied ¥ q PEP EDAD bi J Sie NOT ghee RST eT EE OEE RIPE CPR Sera en gee MEATS 


s 


TOV W 2eT 
LSM BOT PASI L 


TeEG2c2agLlVd 


ye 

dG 

a Re ta apie ae an te tet A ’ AP Ret aera ney 
+ A 
ay 


UBT LA 


TNOATS APNZFZ LY ZUDZSUOD 


AaAdng SPUDS 34 TUM 


cas basterereansarscenssnecneusesesenssausanssmaiies rrenreeans sane facsamssemavrasumasbunanennearenrrerenendies sqm wenretinenceenmmuernanseteat 


v 


a 
410 


a mrp ies 


SALARY ‘ hgt (ens ee 


v 


19V W T9 at- 


4yi 


itr 


LOW GOTT#ANIL 
= TECB22eFLV0 


ee er Tene res 
Pr 


4331 
S 
_ 


gy! 
u 
9 
™N 
on ~ 
4 
ste 
= " 
7 TOW W thZ sae 
LSW @2ats3aWtl SYUBP La FPTIATD APNATZIW QuDdygsuag 
TELB2e2891LE4 Raandng Spung a4 ty 
( 1 
: g1- 


TOV Weer 
ASH @ZETSaNIL 
TeeGec=] 149 


a 


FHET IA FINIVTD aPNATE LY FUPySUOD 
ABAINS SPUDS 324 TUM 


413 


Vv 


nye 
esol 
. 
oe 
ay! 
29 < 
q 
F| sr-2" 
| 
Tov W 19 nya! 
SU GERT=BWIL PUBL A FEN2dTQ BENZ TAL 44by SU0r 
Te2Geea10q RAAUNS spurs 34 14H 


roar irene’: sc Miaaap A ania "ae acoeteentiaiions 


wv) 
Oana te bol Wile 


seg 


475 


TV W hhZ pro! 
4SW OO8T*3WIL PYOT LA AIMIGTD |PNZy4 (4 BUDZSUON 


TAPG2 229100 FaAdns SPUDS a3 TUM 


* « € v0 aS i Bie ae fies hs made aks § ) Saath 23 bay a Bet aS Waal als dalle SY lal od Cs HD Fs 


Mee born 


A eeeeeemtiets mines meme pene mates 
—- ato! 
112 
/ Ss 
W 
, 2° - 
: = 
. 
sina 
IOV W 22T ofl 
ISW BASIRNIL PUBTLA FINOQUTO B_NZTE LE BUDy¥sUOD 
1Oba2ea3LNd AaAung SPUPS 24 TUN 
oe Ce, ee eS ee, 
= ot 
m Serre Tne a ie Be a 


a0! 
it 
\ 91-03 
‘ rt) sk 
he 
ge! 
, T9V W T9 ter! 
LSN @OST=3W11 44RP La FENIITD APNI TE LY yun, sUOD 
Tareéd=3L¥d RAaALNS SPURS SYTYM - 


ein i Suan hens caning aa Sa casaa ag ae 
fe aaa $d owe, mhiluss CH ove wage 


Fn apes rence eae nary ae ent 
i Tin 
Pare FS echt TS, . S 


ar So on S 
bales siete tehe ry ret iy 


Biel) 2 ; rae 
cided mS aT ec A veka 3 AY 2 


. 
. 


ES] 
a 
9 
a 
< 


a-2! 


418 


uf 


T9¥ W hz psi 
LSh @=3W1L FHET LA FINI SPNG TL 4uDZSu0 
eGhGed=dL0g Fiandns SPUnsS 24 T4N 

a ot 


aermenel 


Sid A AN iret 
ay 


VAIS 


y 9) 


TOV W cet 
LSW G=3hIL 
cOPGdd=34L99 


“1 
“ 


eterna 9 grater aa, an Bp Re Cw 
ty Ce erain aes a te 

TE aN IT le SAE 

yk LER NG a ASR pore 


1 ee Fa ROP RRR | 7 
- * ett 


te Fe tee) A ewes 


. 


Ce a et 3 


gst 


FYUBLLA FINITD SPNZTZIW QUDZSUOD 
Aavdns Spuns a3 typ 


419 


ct +) | v 


Vv 9 a 


myi 


ay~! 
8 yo 2 
oF 
py et 
‘TOV W ihe SYUBTL A FITNIATD SPNATE LY ZUMySUudD 
LSW @OSTHSNIL Raawns SPUDS 23 T4N 
cOPGdd=alL¥d 
wars | at I 
e Zt~ 
SO I TET MON TE EN i re OS ev EN RNC 
’ : 5 ‘ . : & : ,. o : 


. TW W Zot 
LSH OB2T=aWIL 


2OO2c23190 


Ae Neo te sid 1 RWYER OOPS MEETS TL MEAT TCI) CS CORD) PDR PR Le a yhs tO tye ot ds They Ary 
3 x rrlt as CUP ae I ( arin 4 ¥ 3 GUD }, NO) i 
get ay reHtS ARey et 5 ay Blt tis) SS a HA RN COVES ely ike si ay , NS HN TAAL A 4 MSN yr ¥ Oe) ney U a 


ote 


~~ 


an 


ce tr ee ee OE ot 


Vv 9 


~- 


tl 


TOV W TS 
LoW G9cts3WTd, 
ZOPOdAB ALM 


PRCIRREN OME MT 
4 YASH ye he 


mt 


used 


aon 


con euyennenrvenie trnem seeds raneemeute comnsnscsenrevads slbesmeneeensscounntnresane: peuenvemenbasnncsmemursesnnlere +e aarnrvennnarnct 1 


A NOUS 


WEARS 


£22 


TCS) 
faery ee 


) 


Peet rs 


i ays ee 


as 
= 
oO 


TOW W tz QYETLA PEMIGED APNZTR LY ZUD|SUOD 
ASW @OST=3HIL Ranung spung a3 Tun 
= ZOrGeds3L¥0 


Se Sy~ 


(ie tancunrs Smad Lode Senta ema OEK minptomanresstes «tam 5 S de nape anne es 
; ma Ms SPs og eb aunt ch tees A tai 4 7h O8 bh? ao yi 
fom tae 2 eh 


nites 


CAI 


- 1S OO3T=anIl 
7 2OPONd2a5 109 


ce 1 f 4 4 1 r 


+ bp ARK Ran ed Rae meee 


BSE Re ca 


a 


qd 


YELL A FENIATD BPNZTZIH FUDysUO 


ABAANS SPURS 24 T4M 


424 


“+ 


Schack sae st apna SO gH ar S esden 
oy ES Chie a es 


Sahl CAMS wotdila 4 


ov W T9 
ASW @@BT=3WTL 
ZOPBLL=aLYd 


haa’ d ask. | aunt eednet iene Linnie 
. ‘ at 


+ Ty 


Bg haa Sel): 


PUBELA VINO |pnstyiy zunzsuoy 
RaAdUNS SPUDS a4 .M 


A yehow satel bee - 
OTA 
are 


425 


TOW W the 4YATI A FINIMTD BPNITZ LY uly suo} 
LSW Ge3Wtl Raadng SPUdg oy FUN 
LEOPB22=3L4q 


POV t 2eT FHOELA FINI SPNZTZ LH 4uv4suag 
LShW @=3BuIL Randng Spuns 34 .yN 
EAPO 289109 


y 


meu, foreman esiearnins bg fo nec teny 


Qe etd PETES, anaes 


Seen ee 


31-2! 
y i 8 

ai" 
= Pfs 2 
: & 
r a 

gy! 


‘ by~- 
‘19V W T9 FHBE LA FINI4TD BPNZTE IB yuo} SUOD 
- LSWN GeAWIL Ravung SPUdsS a334M 
: EGFOd2= 39199 
9¢ 18 
NTN NE TOR eT 


tee tee ee 


bn 


TOV We the 


LSW O6S=3WIL 
LOPO2L2=3100 


JUSTIA ZENIT BPNZTZIH ZUD|SUOD 


FiaAdNS SPUDS agTym 


y 


425 


TOY W Cet 
LSH @@S=3NTL 
EGPOELEALYG 


Raaung spun 


PYBPLA FIMNIATD SPNZPZLY FUd4SUdD 


5 834M 


Litt 


430 


Oy 


iL Ts 
ns 
o 

431 


tiers’ 


Y OT 


T9V W hz 44314 Inout APNAT3 (iy 44D} Zu05 
LSW 6OZTegyry FaAung spung 34 34M 
CObOL2=FR1 4 


Bt ey. 


u 


tr trem ee te OR NE 


RRO TET & 


sets ms st may gona 


a Oe 


TOV W 22 
LSM @GZTSaWIL 
LOFO2c2=91Hd 


19¥ W T9 


LSW Boe T=3HIL 
£BPO22=3100 


Pane +s OS Os OS OD DD 


£1 


OT 


433 


ed 


, acer oem a Cemee acre eters Dimiaadmice Dates 
ay"! 
gre! 
A 91-2! 
2° xs 
ay 
si! 
py 2! 
TOW W the PYBT LA FINA SPNATZLY ZUDZSUOY 
LSW BOGT=3WIL ABAANS SPUDS aYTUM 
LOPAaddH ALY 
be Se ete ee ny Bt 
8 Ta 
mg ¥ Tene uf eC oy m oe ans iy" ited " uals ; ee 


v ) a qd qg 2 &§ v 


2 Ww 
oe 
oy! 
pret 
VOW I! 22T QUBT LS 2INIUTD BONATZ{Y BNA SUOD 
LSbl GASTHBWIL RaAUNS SPU0S O84 CY 
£O¢0d28231L00 
snemvananeronemmentieces rovenonseny mbbccavetns snc wre’ Qy 
GF gt 
ANE eR oUe Ree HT ROE MIE OR EMT ORE NCI) TOMER NT RDU EM HPAII MeReedtO MTA SPRL THUG OL 


436 


; 19V W T9 FYB LA VENIUTY BPNZTRLY 94UDgSU0D 


LSH OASTAAWIL BaAANS SPUDS ARUN - 
£GbO022=3100 : 
6 preemie relierrereaeediennennewnreencellneemeeremendor re ott banaronrecmenedaen nt tmea hart 8 if 


RES Epi. ¢ AUEs we i fee \ " ; A CRNA GED 1 


Aiea dunn, ab nas boi ea abo jig aay hy URE ea ‘Ab hel ‘ sPausttseinaul sy tha Ad . TTT ERTS Ayo ANAL AATET 
’ PTY y , ! Ba 


. 


Me 9 d a q 9 q Da 


Carag SuEERAENNOREN | gt- 
- 
| aye 
a 
= 
gp! 
2 rm 
sr 
| 31? 
| pe! 
TOV W the FYE LA FINI ABPNZ TZ IH GUNZ SUD 
LSW OAS=3WIL RaAdNG SHUDS 2 FM 
= PGrOdd=4L¥d 


THR SPEED SATS ITEIIS 


VAP ete op ey 


‘ 
’ 


z e 8 
sr 
gy 0! 
pp 2t 
TOV MW cet FUBT LA FENIMTD BPNZ TZ 2Ud; SUI 
4S OOSH3WTL RaAING SPUDS |4yUM 
pOpacd=aLud | = 
waorvanrdinestennrersareetvencoapranccn 1 § cm meaeecar-maninrs-ccmmmarmrarmbararrcmmnamenes | ecace rnsss <reaamne seen. Ol 


i gt- 


cow an mem istt 
Loe) 
wet 
's 
we 


$39 


TEER GERNE 13538 sti 
S 
~ 


TOV W T9 PHOF LA FENITD SPNZTALY ZUDZSUdD 
LSW GOS=ANTL AaAUNS SPUDS 22 YN 
POFGL 223100 


pesctcnescatcanace pth pa SE Pe Ta 4 
wey teensenenesrrartcr amet Tienes eA 


ey Te PP 


oh ER 81 
Rote te Sy EP ABER 
. 


118889 


- TOV We fhe 
LSW OBOZTSaWTIL 
$O¢O2d=3140 


FUBT LA FINED SPNZTZIY ZUDZSU0g 


FavAung SpuDng 3) 14M 


i i Ses Se CN Se ee we 


oY 


i 


440 


at 


Vv 9 d a qa +) 
5 9183 
ay2t 
| 91-7! 
: | > = § 
a : 
| | ine 
| 
: | pF 
TOV | 22T FUELS FINI“TD aRNATZ 1H 4ud¥sU09 


FaAANS SPUDS a2 74yN 


LSW OG2teRiTs 
POrO22231L0d 


Sat t at 
Prsonnmnaets bt ed Bike fast: 
yy i 
qed eam a 


i) 


Me gl 


¥ 9 4 a qd 9 4 v 
Ot 


Qn as. 
weyri tt 


TOW W T9 
LSW OBZT=4ANIL 
POPOddsaL0d 


we Dn eal tt seanmenenten ~ 
i ache cat Lh 
fats 


amma {53 


TOV W the 
LSW OOSTESWIL 
POFOddxAl¥d 

cy 


See ek 


retry eis 


2b TC Es ae 


a a qa 2 


FYB LA FINIVTD APNZ TZ 1H Judy SsUOD 
AaAUNS SPUDS 32 THM 


oO! 


443 


444 


IOV W 22T PHOP LA ZINIWID PNA TIO ZU0} sU09 
LOW OOBT=3WIL ABAANG SPUDS |IT4M 
bOpGd2=3L00 


0] 


cnlertanamenenh ee o 
cecomecy ahaa nin amen Eph ng . rr as eae tau 


Bh eadh tbe IA TAS cr a oy A “4 Seimei oe : : 


ec a a ee 


va 


445 


19V W T9 FYBE LA PINIID SPNZTZ (YH AUDA Sugg 
[- ASW OO8Te3WIL Ranun§ Spuns a3 tym 


E PereczazLua 
Bt 


€9 ft- 


a 


Se, Fae Ue Oe 


£2 


"7 


ce panirempng natty comes sean rata aT ese 
es n ot 


tas 
Maa Rg 


Pishiad i sal as 


TOY We th? 
LS Q=3NTL 


GOPOdd=39100 
oder anrereeenaenenaseemabencmeamente 


QUBELA FENITO aPNZTa LY yUDdZsUOg 
RaAuns spung 33 TUM 


446 


8t- 
i 21-83 
at 
Int -_ 
‘ z° ts 
| FS \ = + 
cy = 
| \) g1-"! 
| pr?! 
TOV W 22T PYBPLA FINIID SPNZTR LY QUdZSUOD 
ASW OF anIL Rawdns SpuDs 334M 


SObO2 de 31d 


paren nen tpn to 
CANTY ORES eee ee ee 


APPENDIX B 


DATA EDITING 


with respect to measurenents of optical turbulence, two types of editing 
were employed - objective and subjective. The objective editing was con- 
cerned with the effect of the towers on the measurements, continuity prob- 
lems, and power surges. Data deletion was by statistical analysis through 
appropriate programming. The subjective editing centered on meteorologi- 
cal phenomena and was edited out of the final piot after a thorough analy- 
sis of the objectively edited data. 


Tower Effect 


Turbulence sensors were mounted at approximately the 9 m and 33 m levels 
of the towers at the LSIC and Apache Site {Fig. 3). It was felt that the 
tower would have little effect on the metsurements at 33 m, but the mea- 
surements at 9m should be edited for tower shadow effect. 


Figure Bi shows the orientaticn of the wind and turbulence probes at the 
9m level at Apache Site. The direct tower effect angle thus ranges from 
S0° to 155°. Ten degrees was added to either side cf the sector to act 
as a safety factor against tower boundary effects.* Thus, for each 10- 
second average of C2, the corresponding i0-second average wind direc- 
tion was examined. ‘If that wind direction fell between 80° and 165°, the 
2 value was eliminated from the data set. As noted in Table 7 there were 
a maximum of 90 ten-second average data points in a given 15-minute aver- 
age of ct which was plotted as Cie If the elimination of the data ef- 
fectec by the tower resulted in less than 30 data points in a given 15- 
minute perrod, then the 15-minute everage was eliminated from the daily 
plot. 


Probe Problems 


Another source of errer resided in the probes themselves. For example, a 
probe may ve broken and not making contact, or it may be broken and making 
sporadic contact. In the former case, the signal will be low and exhibit 
very littie variation. In the latter case, the standard deviation o7 C4 


will be quite large. Both sources of error were corrected through statis- 
tical procedures. 


"The sane direction eri-eria vere apriied co the isTC data. 


. e 
py 
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APACKE SITE 
METEOROLOGICAL TOWER 
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Bg° 
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Figure Bi, JUrientation of the winc (H) and turbulence (T) probes at 
the $m ievel of the 33 m tower at Apache Site. 
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Power Surges 


represented by the effect oF power surges. 


that 
alue greater than four standard deviations away 
isirated from the data set. 


The last source of potential error whicn was treated - ‘Reteorolag cai 
phenomena - was handles subjectively. after t ; 

had been tabularized and nlotied by day, the data sere subjectively 
analyzed. The question to be resolved wes what, if any, meteorological 
pheaomers couid cause significant (areater than one decade} short tern 

yariations in CF? Tne analysis hinged on: 


{1) Wind direction as f{tie) 


Stancard deviation as f(tine} 


ee, “~~ 
W m 
ad meet 


Lanse rate as f(time) 
i4) Tesperature as f(tine) 


not metesrologically interpretable, then 
set. 


if the significant short tern changes in the 15-minute averages of ce were 
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eleted from the data 


The .ind data wrre not edited. 
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APPENDIX C 
TURBULERCE SENSORS AND THEIR CALIBRATION 


The turbulence sensors used in this experiment incorporate coiled 8- te 
10-microseter diameter tungsten filaments fros Kestinghouse and Seneral 
fiectric 3-watt, 120-voit light bulbs as the te=perature sensing elesents. 
These sensors operate in a differertial conficuration with 2 20 ca ver- 
ticsi separation. The electronic circuit uses 2 direct current bridge 
with 500 microamperes flowing through the probes. The voltage variations 
across the filaments are amplified abcut 3060 times by a differential 
aeplifier with a frequency response which is bancxidth limited between 
0.016 Hz and 750 Hz at the half power points. ihe amplified voltace 
Fiuctuations feed a root-mean square (R¥S) =odule which has a 10-secend 
averaging period. 


At a typical gain setting where a 1°C peak-to-peak temperature fluctuation 
corresponds to 2 volts peak-to-peak in the RMS module, the sensor package 


has a C2 Vv 


- ti 
a@/3 ‘to the onset of electronic clipping at avout 4 x 19°12 2/3, 


dynamic range from the noise level of appreximetely 4 x 19° 


Tungsten filaments are used instead of fine platinua wires te achieve an 
acceptabie prose lifetine. Under tynical weather conditions with no pre- 
cipitation, a tungsten filament probe life of one week is realized. Under 
Similar conditions the. lifetine of a i-nicrometer platinum wire would be 
measured in hours. 


The us€ of the 8- to 19-micrometer diameter tungsten probes reduces the 
high frequency response; however, in practice this does not appear to be 


Significant since the spectrim of c (Gh) encountered in the atmosphere 
nas most oF the energy at jow frequencies. This is demonstrated in Fic. 


C1, where tvo equivalent turbulence sensers with different probes are con- 
pared. One device ysed i-micrometer diameter platinua probes as a refer- 
ence standard. The other instrument used the 8 to 10-sicroseter diameter 
3-watt to 12G-volt tungsten filament probes. The systens were operated 
with a basic vertical probe separation of 20 ca; however, the to instru- 
mBents were moved so that corresponding probes were within 2 ce of each 
othe. 

The systes’s calibration depends upon ihe texperzture cceffic 
resistance for the probes. The tawerature coeff nit jar th 
filaments wes reasurad as $.96223 - 9.0000? onm/°C although sane iots 
were 9.00243 = G.00001 cha/°C. The platinum probe temperature cseffi- 
Cient was measured as 0.00385 - 0.80001 ona/*C. As can be seen in Fig. 


Ci, the tungsten sensor response was about 57 higher than the fine were 
platinum response. This differcace wes within the experinental error. 
A dynamic calibration with an osciizoscope was used and this limits the 
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Comparison berween turbulence response for two equivalent systeas 
with different probes. The abscisssa represents the response of a 
i-wicrometer diameter platinum wire probe while the ordinzie 
represents the response of an 8- to 10-micrometer diameter 3-waitt 
to 120-volt tungsten filament probe. 
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caiibration accuracy to 2 to 3% per system. For the 20 cm separation 
used for these sensors, the tungsten filament measurement accuracy does 
not differ significantly from the results with the I-micrometer piatinua 
probes. The absolute accuracy of the turbulence sensor can be estimated 
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froa this comparison as :52 for C, (C,) or 2102 for Cz (Cf). 


APPENDIX 5 


ADDITIONAL PARTICULATE INFORMATION 
16-19, 23 March 1977 
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Prior to the 24 March to 8 April 1877 sampling period, particulate size 
distribution, windspeed, and relative humidity measuresents were made at 
the Arky Site. The resultant graphica! depictions of extinction coeffi- 
cient, windspeed, and relative humidity are shown in Figs. D: through DI10. 
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4 NH Ni hh 


Tabular listings of the size distribution, extinction coefficient at A 
= 1.06, A = 3.8, and A = 10,€ and mass loadings are covered in Table 91. 
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Figure 03. Diurnal variation of the particulate extinction coefficient 
for A=1.06 ym, 4=3.8 ym and 2=10.6 um for Arky Site, 17 March 1977. 
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Figure D4, Diurnal variation of wiedspesd and relative humidity, 
Arky Site, 17 March 1677, 
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Figure D5. Diurnal variation of the particulate extinction coefficient 
for 2=1.06 1m, 2=3.8 ws and 2=10.6 ym for Arky Site, 18 March 1977, 
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Figure D6. Diurnal variation of windspeed and relative hunidity, 
Arky Site, 18 March 1977. 
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ARKY 19 MAR 1977 
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Figure D7. Diurnal variation of the particulate extinction coefficient 

for A=1.C6 ym, A=3.8 um and 2=10.6 pa for Arky Sit:, 19 March 1977. 
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Figure D8. Diurn2i variation of windspeed and relative humidity, 
Arky Site, 19 March 1977. 
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ARKY 23 MAR 1977 
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. igure D9.‘ Diurnal variation of the particulate extinction coefficient 
for 2=1.06 ym, 2=3.8 pm and A=10.6 pm for Arky Site, 23 March 1977. 
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Figure DIO. Diurnal variation of windsneed anc relative hunidity, 
Arky Site, 23 March 1977. 
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